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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHoro Kypca «I'eomeTpusi» 6a30BOro ypoBHs s
oOyuarommmxcst 10 —11 knaccoB paspabortaHa Ha ocHoBe DenepanbHOrO
rOCy/IapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPEAHEro  0OIIero
o0pa3oBaHus, C YUETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBSIBIIEMbIX
K MaTeMaTU4eCcKOMYy OOpa30BaHUIO, U TPATUIUNA POCCUUCKOrO0 0Opa3oBaHMS.
Peanuzanus MIPOTrpamMMBI obecreunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHIIMSIMH, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPAa3BUTHSI M HEIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEJIbHOTO PAa3BUTHSI IMYHOCTH 00YYarOIIUXCS.

HEJU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocth y4ueOHOro Kypca I€OMETpUM Ha YPOBHE CPEAHETO OOILEro
oOpa3oBaHusi 00YCIIOBI€HA MPAKTHUUECKON 3HAYUMOCTBIO METANpPEIMETHBIX U
MPEIMETHBIX PE3yJIbTAaTOB OOYUYCHHS] T€OMETPUN B HAIIPABJICHUU JTUYHOCTHOTO
pa3BuTHs oOywaromuxcs, GopmMupoBanus (yHKIIMOHATIHLHOM MaTEeMaTHYECKOM
IrPaMOTHOCTH, HW3Yy4YeHMsI Jpyrux Y4yeOHbIX AuCUMIUIMH. Pa3Butne y
00ydaromuxcsi MPaBWIBHBIX MPEACTABICHUH O CYIIHOCTH W TMPOUCXOKICHUHU
r€OMETPUUYECKUX aOCTPaKIMi, COOTHOIICHWH PpEAThbHOTO W HJCaJIBHOTO,
XapakTepe OTPAKEHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peaIbHOTO MHpa, MECTE€ T€OMETPUU B CUCTEME HAyK U POJIM MaTEMaTHYECKOTO
MOJICIMPOBAaHUSI B HAy4YHOM TIO3HAHMM M B TPAKTHKE CHOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHUS YYAIUXCS, a TakKe KadecTB
MBIIIUICHNS, HEOOXOIMMBIX JIJIs aIalTAaIl[ii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBIsSETCS OAHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, TaK Kak OOECHeurMBaeT BO3MOXKHOCTh H3YYEHHs Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TyMaHUTapHOM.

Jlormdeckoe MeIUieHHE, GOPMUPYEMOe TPHU M3YyUYEHUH OOYyJaroIIMMHUCS
NOHATUWHBIX OCHOB TEOMETPUM W TOCTPOSCHUH [EMOYKH JIOTHUYECKHUX
YTBEPKICHUM B XO0Jie PEIICHUS T€OMETPUUYECKUX 3ajlady, YMEHHUE BbIIBUTaTh U
OTIpOBepraTh TMIIOTE3bl HETIOCPEICTBEHHO HMCIOIb3YIOTCS NPU PELICHUU 3334
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3HUKH.

YMeHue opueHTUPOBATHCS B NMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCeX 00JaCTSIX JEATENbHOCTH YesioBeka. OpueHTalts 4eJI0BEKa BO BPEMEHHU
U TMPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro COIMAIBbHOrO ObITHS, dopMma
OTpPaKEHUS OKPY’KAIOLIETO MHUPA, YCIOBUE YCIEHIHOTO MO3HAHUS M aKTUBHOTO



npeoOpa3oBaHus JEeHCTBUTENBHOCTH. OnepupoBaHHe MNPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pazHble BHUIbI Y4eOHOM W TPYAOBOHM NEATEIHHOCTH,
ABJISIETCSI OJHUM M3 MPO(ECCUOHATBHO BaXKHBIX KauyeCTB, MOJITOMY aKTyajbHa
3aaya (OPMUPOBAHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MMOATOTOBKE K MPAKTHUUECKOU JAEATETHHOCTH 110 MHOTUM HaITPaBJICHUSM.
Ilens ocBoeHust mporpaMmmbl yueOHOTO Kypca «['eomerpusi» Ha 0a30BOM
ypoBHE 00yuyeHUsi — 0011e00pa3oBaTeIbHOE W OOIIEKYJIbTYPHOE pa3BUTHUE
oOyyJarommxcsi 4yepe3 00ecleueHHe BO3MOXKHOCTH  NPUOOPETEHHS |
WCMOJIb30BaHUSI CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUU W JICUCTBUM,
CHEIU(PUIHBIX  TEOMETPUH, BO3MOKHOCTH  YCHEIIHOTO  TMPOJOJDKEHUS
oOpa3oBaHMsl 1O CIEUUATBHOCTSM, HE CBS3aHHBIM C  M[PUKIATHBIM
UCIIOJIb30BAaHUEM T€OMETPHH.
[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE NpeqHA3HAYCHA IS
oOydJaronmmxcst CpPeIHEW IIKOJbI, HE HCIHBITHIBABIINX  3HAYUTCIBHBIX
3aTpyAHEHU Ha YpPOBHE OCHOBHOTO 00mIiero oOpasoBaHus. Takum o0pazom,
oOyuaromuecsi Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMaTUYECKUe
yMEHUS, CB3aHHBIC CO CTEIIM(PUKON T€OMETPUN U HEOOXOAUMBIC ISl )KU3HU B
coBpeMeHHOM obOmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH H3yUYUTh
reoMeTpuio 0oJiee rIyO0KO, €CIM B JTaJIbHEHIIIEM BO3ZHUKHET HEOOXOIMMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON JAESTEIHHOCTH.
JlocTuKeHHe L€ OCBOEHHUS IMPOrpaMMbl OOECHEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a4ad. [IpHopuUTETHBIMM 3a7adyaMu  OCBOCHHS Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBJsSItOTCS:
e (opMmHpoBaHHE MPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMU
KYJBTYPBI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opMupoBaHue npeaCTaBICHUS O MHOTOTPAHHHUKAX U TEJIaX BPAIICHHUS
KaKk O BaKHEHIIMX MaTEeMaTHYEeCKUX MOJEIAX, ITO3BOJISIONINX
OTIHCHIBATh M U3y4YaTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA,;

e (dopmupoBaHHE yMEHHS pacro3HaBaTh Ha YEpPTEKaX, MOACIAX H B

peaTbHOM MHPE MHOTOTPAHHUKH M TeJla BPAIICHUS;

e OBJAJCHUE METOJAAMH pEIICHHWs 3aJad Ha TOCTPOCHHS  Ha

N300pKCHUSX TPOCTPAHCTBEHHBIX (PUTYD;
e (QopMupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSATUSAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJEHUE aNTOPUTMaMU pEUICHHs OCHOBHBIX THIIOB  3ajady;

dbopMupoBaHWEe YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbBIE



pPacCy’XJIeHHs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3aJad M 3a7ad C
MIPAKTUYECKUM COJEPIKAHHUEM;

e pa3BUTHE  UHTCIUIEKTYaJbHbIX M  TBOPYECKUX  CIHOCOOHOCTEM
oOyyJaroumxcsi, I03HAaBaTEJIbHOW aKTUBHOCTHU, HCCIEI0BATEIBCKUX
YMEHUM, KpUTUIHOCTH MBIIIUICHHUS;

e (QopmupoBanue  QyHKIMOHATHHOW  TPAMOTHOCTH,  PEICBAHTHOM
F€OMETPUU: YMEHHE paClO3HaBATh IMPOSIBICHUS TIE€OMETPUUECKUX
NOHATUH, OOBEKTOB MU 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTYyalUsX U MPU U3YUYEHHUH APYTUX yUYEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (POpMYJIMpPOBaTh WX Ha S3bIKE
F€OMETPUM M CO3/1aBaTh TIE€OMETPUYECKUE MOJEIH, MPUMEHATH
OCBOCHHBII T€OMETPUYECKMH ammapar Uil pPELICHHUs IPaKTHUKO-
OpPHMEHTHPOBAHHBIX  3aJa4, MHTEPIPETUPOBATH U  OLICHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.

OTAn4uTenbHON 0COOCHHOCTHIO MPOTPaMMBI SIBJIIETCS BKIIOUEHHE B KypC
CTEPEOMETPUU B HayaJle €ro M3y4YeHWs 3aJad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO TO3HAHM, U ONpeAeNEHHbIM 00pa3oM opraHu3zoBaHHas paboTa
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOIO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET
K JAJIBHEUIIEMY U3YUYEHUIO MIPEIMETA.

[Ipennourenue otaaércs HArJIAIHO-KOHCTPYKTHUBHOMY METO/ly OOy4YeHMUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
OPEIMETHO-IIPAKTUYECKON  JEATEIBbHOCTH. Pa3BUTHME  NPOCTPaHCTBEHHBIX
MPEJICTABIICHUN Y YyYalllUXCS B KypCE€ CTEPEOMETPUU MPOBOJUTCA 3a CYUET
pelieHusl 3ajJady Ha CO3JaHue€ NPOCTPAHCTBEHHBIX O0pa3oB W 3aJay Ha
OTIepUpPOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. CoznaHue oOpas3a MpOBOIUTCS
C OMOPOH Ha HATJISAHOCTH, a ONEPUPOBAHHE 00PA30M — B YCIOBHUSIX OTBJICUCHUS
OT HArJSIIHOCTH, MBICIEGHHOTO U3MEHEHHS €r0 UCXOJHOTO COJEPKAHMS.

OcHoBHBIE copepkareiabHble JuHUM Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpanHukmny, «IIpsiMble U MIIOCKOCTH B pOCTpaHCTBe», «Tena
BpalieHus», «BeKToppl M KOOpAMHATBl B IpocTpaHcTBe». {dopmupoBanue
JIOTUYECKUX YMEHUU pacCIpeNesieTCs] HE TOJbKO 10 COAEP/KATEIbHBIM JTUHUSAM,
HO U 10 rojaM oOy4YeHHUs Ha YPOBHE CpeHEro o0Iero oopa3oBaHusl.

Conepsxanue o0pa3oBaHMsi, COOTBETCTBYIOIIEE MPEAMETHBIM pPe3yjIbTaTaM
ocBoeHHUsl palouell MporpaMMmbl, paclpeneiaéHHbIM [0 ToAaM OO0y4YeHus,
CTPYKTYpUPOBAaHO TakUM O0pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUECKUMU
MOHATUSMU M HABBIKAMH OCYLIECTBIISUIOCH ITOCIIEA0BATENBHO U MMOCTYNATENBHO,
C coOyofeHHEeM TMPUHIUIIA TMPEEeMCTBEHHOCTH, YTOOBbl HOBBIE 3HAHUS



BKJIIOYAJIUCh B OOLIYyI0O CHUCTEMY TIE€OMETPHYECKUX  IPEACTaBICHUI

o0ydJaronmmxcsi, pacmupsis u yriayossas e€, o0pa3ysl MpOYHbIE MHOKECTBEHHBIC
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reometpun otBoauTcs 2 yaca B Henento B 10 kimacce u 1 gac
B Hemento B 11 kiracce, Bcero 3a aBa roga o0ydenus - 102 yueOHBIX daca.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmMas, IJIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 aKCMOMATUYECKOM MOCTPOECHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacronokeHne MpAMBIX B MPOCTPAHCTBE: NEPECEKAIOUINECH,
napajuleJbHble U CKpeluBaronmecs npsMbie. [lapamienbHOCTh NpSMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: IMMAPAJUICIBHBIE IMPAMBIE B IIPOCTPAHCTBE;
MAPAILIEITBHOCTD TPEX MPSAMBIX; MAPAILICTBHOCTh NPSIMOX U TUIOCKOCTH. Y TJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YTOJ MEXAYy NPSMBIMU B TPOCTPAHCTBE.
[TapajuieIbHOCTP  IUIOCKOCTEW:  IMapajUlelbHbIE  IUIOCKOCTH;  CBOMCTBA
napaJyieNibHbIX IIockocTei. Ilpocreliue mMNpocTpaHCTBEHHBbIE (QUTYPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHU.

[TepneH UKy ISIPHOCTD NPSIMOW U TIJIOCKOCTH: NMEPHEHANUKYISIPHBIE TPSAMBIE
B MPOCTPAHCTBE, MPAMBIE NapaUIeIbHbIC U MEPIEHAUKYIISIPHBIE K TJIOCKOCTH,
IIPU3HAK TEPHEHAUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O NPSMOU
MEPIEHANKYJIIPHOUN IUIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJ MEXKAY MPSAMOUN U
IJIOCKOCTBIO; JABYIPaHHBIA yIrOJI, JMUHEWHBIA Yrojd JABYIPAaHHOIO yrIJa.
[lepneHaukynsip W HAKIOHHBIC: PACCTOSIHUE OT TOYKH JIO0 IIJIOCKOCTH,
paccTosiHMEe OT MPSIMOM JO TUIOCKOCTH, MPOEKIHUs (UTypbl Ha IIOCKOCTh.
[lepneHAUKYISAPHOCTh IUIOCKOCTEM: TMPU3HAK IMEPIEHAUKYISIPHOCTH JBYX
IockocTer. Teopema 0 TpEX NEPIEHIUKYIAPAX.

MHororpaHHuKH

[TonsiTME  MHOTOrpaHHWKA, OCHOBHBIC JJIEMEHTbl MHOTIOTPAHHUKA,
BBIITYKJIBIE W HEBBINYKIBIE MHOTOTPAHHUKHW; pPa3BEPTKA MHOTIOTPAHHUKA.
[Ipu3ma: n-yrompHass mnpu3Ma; TPaHU W OCHOBAHUS IIPU3MBL, NOpsiMas U
HaKJIOHHAs  TPU3MbI; OOKOBasg W  TOJHAs  TMOBEPXHOCTh  IPHU3MBEI.
[Tapannenenunen, nOpsAMOYTOJbHBIA MapajJlelenNuIle] W €ro CBOMCTBA.
[Tupamuga: N-yrojibHas MUpaMujia, TPaHU U OCHOBaHUE MUPaMUJIbI; OOKOBas U
[OJIHAsE TIOBEPXHOCTh IUPAMUJBI; IMPAaBUJIbHAS W YCEUYEHHAS IHUPAMUIA.
DNeMEeHThl Tpu3Mbl U nupamMuibl. [IpaBuiibHbIE MHOTOTPAHHUKU: TOHSATHE
NPaBUWJIBHOIO MHOTOTPAHHMKA; MTPAaBWJIbHAS MPU3Ma U MPABUIIbHASA NMUPAMUJIA;
npaBuwibHAas TpEyrojibHas MNUpaMuJa U NPaBWIbHBIA  TeTpasap; KyoO.
[IpencraBienre O NpPaBUIIBHBIX MHOTOTPAHHMKAX: OKTadJp, AOJEKa’aAp |
ukocasap. CeyeHust IPU3MbI U MUPAMUBI.



CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIIBHO TOYKH, IPSIMOM,
IJIOCKOCTH. ODJIEMEHThl CHMMETPUM B NUpamMyAax, HNapajUiesenunenax,
IPaBUJIbHBIX MHOTOI'PAaHHHKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, AMArOHAIH, YIJIBIL.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON TPHU3MBI,
IIOIIa/lb OCHOBaHUHM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMON MPU3MBIL.
[Tnomans OOKOBOWM TMOBEPXHOCTH M TIOBEPXHOCTH MPAaBWIBHOM NHpaMUbI,
TeopeMa O IUIomaAu yceuéHHoW mupamuabl. Ilonarue o6 o0véme. OOBEM
OUpaMUIbL, IPU3MBI.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMAMU MOJOOHBIX TEN.

11 KUIACC

TeJsia BpalmeHus

[Hunuuapuueckass  MOBEPXHOCTb,  OOpasylolue  IHJIAHIPUYECKOM
MMOBEPXHOCTH, OCh MWJIWHIPUYECCKOW TOBEPXHOCTH. l[MawHAp: OCHOBaHUS M
OOKOBasi TOBEPXHOCTh, OOpasywIlass U OCh, IUIONMIaJb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3ytonue KOHNYECKON MTOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOW TOBEpXHOCTH. KOHYC: OCHOBaHWE W BEpIIWHA,
oOpasyronias U OChb; IUIONAAhr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIolre 1 BEICOTa; OCHOBAHUS U OOKOBAs IOBEPXHOCT.

Cdepa u map: ueHTp, paauyc, JuaMeTp; IJI0Malb MOBEPXHOCTH CHEpPHI.
B3aumHoe pacnosnoxkxenue chepbl M IIJIOCKOCTH; KacaTeldbHash IUIOCKOCTh K
cthepe; miomaas chepsl.

N3o00paxkeHre Ten BpallleHUs Ha IUIOCKOCTU. Pa3BépTka umiumHapa u
KOHYycCa.

KoMmOuHanuu Ten BpamieHus ¢ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCAaHHBIA OKOJIO cdepbl; cdhepa, BOUCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpaICHHS.

[Tonsatue 06 oOwnéme. OCHOBHBIC CBOICTBa 00BEMOB Ten. Teopema 00
00BEME TPSIMOYTOJILHOTO Tapajiesienunena u cieactsus u3 He€. OO0béM
muauHApa, Konyca. O0BEM 1mapa u miomaasb chepsl.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEI.



CeueHnsa nwiMHApa (MapajuleIbHO W MEPHEHAUKYJSIPHO OCH), CEYEHUs
KOHycCa (MapaJuleIbHOE OCHOBAHHIO U NPOXOIAIIEE Yepe3 BEPIUNHY), CEUCHUS
mapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockocTM W B mpocTpaHcTBe. CIlI0)KEHHWE W BBIYMTAHHE
BEKTOPOB. YMHOXKXEHUE BEKTOpa Ha 4YMCIO. Pa3noxkeHue BeKTOopa IO TpEM
HEKOMIUIaHapHbIM BekTopaMm. [IpaBuino napamnenenunena. Pemenue 3anad,
CBSI3aHHBIX C NPUMEHEHHEM IpaBWil AeUcTBUM ¢ BekTopamu. [IpsmoyronbHas
cucTteMa KoopauHAT B IpoctpaHcTBe. Koopaunatel Bekropa. I[Ipocreimme
3aa4d B KOOpAMHATaX. YToJ Mexay BekTopamu. CKalsipHOE NPOU3BEACHHE
BEKTOPOB. BblunciieHHe yIJOB MEXAy MpSMBIMU U IJIOCKOCTSIMHU.
KoopnHaTHO-BEKTOPHBIA METO/ PU PELIEHUH T€OMETPUYECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS IPOTPaMMbl Y4YE€OHOTO IIpeaMeTa
«MaremaTuka» XapaKTepUu3yrTCs:

I'pa:xxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMK  OOYYaroIIerocss Kak
AKTUBHOI'O W OTBETCTBEHHOT'O WI€HA POCCHUMCKOIO OOIECTBA, MPEACTaBICHUEM
0 MaTeMaTHYECKHX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYD,
SIBJICHUM, TMPOIEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3alMOJICCTBOBATH C COIIMATIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C
uX (QYHKIUSIMHU U HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO ~ POCCHIMCKOW  TPaXJTaHCKOH  HJEHTHUYHOCTH,
YBXKEHUS K MPOUIJIOMY M HACTOSIIIEMY POCCUHUCKON MaTeMaTHUKH, [IEHHOCTHBIM
OTHOUICHHEM K JOCTHXXEHUSIM POCCUHUCKHMX MAaTEMaTUKOB M POCCHMCKOU
MaTeMaTUYECKOM IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUM B APYrUx
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKu W
JESITEIbHOCThIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYHBOTO OYyTyIIEro.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIFOYAsi ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, PEIICHU, pacCyKIeHUN;
BOCIIPUUMYHUBOCTbIO K MaTEeMaTHYEeCKHMM acIleKTaM pa3jIuyHbIX BHJIOB
HCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTHYECKHE 3HaHHUS B
HHTEpecax 3JI0pOBOTO M 0Oe30macHoro ooOpa3a KW3HH, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO (370pOBOE TMHUTAaHHUE, COATTAHCUPOBAHHBIN
PEXKUM 3aHATHI U OT/ABIXA, PEryJsipHas pu3nvecKkas akTUBHOCTB); (PU3UUECKOT0
COBEPIIIEHCTBOBAHMS, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
NEATEIbHOCTHIO.

TpynoBoe Bociutanue:



TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LEHHOCTH TPYIOJIIOOMS; HHTEPECOM K
pa3nuuHbIM  cpepaM  TPO(ECCHOHATBHON  JIEATEIbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccur W peanr30BbIBaTH COOCTBEHHBIE KU3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4eCKOMy oOpa3oBaHHUIO U
caM000pa30BaHUIO0 HA MPOTSIKEHUH BCEH >KU3HM, TOTOBHOCTHIO K AKTHUBHOMY
YYacCTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAIPABICHHOCTH.

JKOJIOruYeCKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTMYECKON KyJIbTYPhl, TOHUMAHUEM BIIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHHME MPUPOJHOM H
COLIMAJIBHOM Cpelbl, OCO3HAHMEM TIJIOOAJIBHOIO XapaKTepa 3KOJIOIMYECKUX
npoOiieM; OpHUEHTAlMe Ha NTPUMEHEHUE MATeMAaTUYeCKUX 3HAHUW IS
penieHus 3a1a4 B 00JaCTU OKPY’KAIOIIeH Cpelibl, TMIIaHUPOBAHUS TTOCTYIIKOB U
OLICHKU X BO3MOKHBIX IMOCEACTBUI JJIs1 OKPYIKAIOIIEH CPEbl.

LleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPaKTUKH,
MOHMMaHUEM MaTEeMaTUYECKOW HayKH Kak cepbl YETOBEUECKON JIeITeIbHOCTH,
ATanoB €€ pa3BUTHUA U 3HAYMMOCTU JJIA PA3BUTHS LUUBUIIM3ALMH; OBJIAJACHUEM
A3BIKOM MATEMaTUKH MU MAaTEeMaTHYEeCKOW KyJIbTypOW Kak CPEJACTBOM MO3HAHUS
MUpa; TOTOBHOCTBIO OCYILUECTBJIATH IPOEKTHYIO M  HCCIEI0BATEIBCKYIO
NEeATEIbHOCTh MHANBUYaIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC pe3yIbTaThl OCBOSHHUS MPOTPAMMBI yIeOHOTO TTpeaMETa
«MaTteMaTHKa» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvlie nosnasamenvmuvle Oelicmsus, — obecneuusarom
Gopmuposarue 0A306bIX KOSHUMUBHBIX NPOYeccos8 obyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpYJCcaAwoujeco Mupa, NnpumeHeHue  102U4ecKux,
UCCIe008amenbCKux onepayutl, ymeHut pabomams ¢ ungopmayueti).

ba3oBble Jornvyeckue 1eicTBUS:

e BBISBIATH U XapaKTepru30BaTh CYIIECCTBEHHBIC MIPU3HAKU

MaTeMaTHYECKUX OOBEKTOB, MMOHATUM, OTHOIIICHUN MEXIY MOHSITHSIMU,
dbopMyIIUpOBaTH OTIpEeICIICHUS TIOHSTU; yCTaHaBJIMBATh



CYIIIECTBCHHBIN MPU3HAK KJIaCCU(DHUKAIIMN, OCHOBAHHS JJII 0000IIEeHUS
Y CpaBHEHUS, KpUTEPHUH MPOBOJAUMOTO AHAIIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBATH W TPEOOPA3OBBIBATH CY>KICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, €UHUYHbIC, YACTHBIE U OOIIUE;
YCJIOBHBIE;

BBISIBIIATH ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3M H
OpOTUBOpEUMsl B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX;
npenjiaraTb ~ KpUTEPUU ISl BBIABJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUNIL;

JIeNaTh BBIBOJABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W
MHYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 10 aHAJIOTUU;
OPOBOJUTH  CAMOCTOSITEJIBHO  JOKA3aTelIbCTBA ~ MAaT€MAaTHYECKHUX
yTBEpXACHUA  (mpssMble W OT  NPOTHBHOIO),  BBICTPAUBATH
apryMeHTaluIo, OPUBOJAUTH  NPUMEPHl W KOHTPIPUMEDHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BHIBOJIBI;

BBIOMPATh crOco0 pelieHusl y4eOHOM 3aJauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHHUs, BbIOMpaATh Hambojee MNOAXOASAIUNA € Y4ETOM
CaMOCTOSATEIIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bLCKHe 1eiiCTBUS:

HCIOJB30BaTh  BOMPOCHl  KaK  MCCIAEAOBATEIbLCKUNH  MHCTPYMEHT
no3HaHus; GOPMYIUPOBATH BOMPOCH], (DUKCUPYIOIINUE MPOTHUBOPEUUE,
npo0iieMy, yCTaHaBIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTHL  CAaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
o0BbeKTa, SBICHUS, TMPOIECCA, BBISBICHUIO 3aBHUCHMOCTEH MEXKIY
00BeKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSITeNIbHO  (OpPMYJIMPOBAaTh  OOOOIIEHHS ¥  BBIBOJBI IO
pe3yibTaTaM MpPOBEAEHHOTO HAOJIOJEHUS, MCCIIEIOBAHUS, OLIEHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHUS O €TO Pa3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ unpopmaumeii:

BBISIBIISATH Je(DULIUTHI HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JJIs OTBETA
Ha BOIPOC U JJIsI PEILICHUS 3a]1a4u;

BBIOMpPAaTh MH(POPMAIUIO W3 HCTOYHUKOB  PA3UYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMaTU3UPOBATh u MHTEPIPETUPOBATH
uH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,



CTPYKTYypUpOBaTh WHGOPMAIUIO, TPEACTABIATh €€ B Pa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH TpapUIECKH;

OLICHMBATh  HAA&KHOCTh  MHPOPMAIMM 1O  CAMOCTOSITEIBHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHblE Oelicmeus, 0becneuusaiom
CcHOpMUPOBAHHOCMB COYUATLHBIX HABLIKOB 00OVUAIOUUXCAL.
Oo0menue:

BOCIIpUHUMATh U (POPMYJIUPOBATH CYXJIEHUS B COOTBETCTBUH C
YCIOBUSIMU M LENSAMHU OOIICHUS; SCHO, TOYHO, TPAaMOTHO BBIpaXKaThb
CBOI0O TOYKY 3pE€HHS B YCTHbIX M NUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJy PELICHHs 3a/1aud, KOMMEHTHUPOBATH MOJYYEHHBIN
pe3yibTarT;

B X0Ji¢ OOCYXJEeHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXAaeMOM
TEMBbI, IPOOJIEMBbI, PelIaeMOl 3aJjauM, BBICKAa3bIBaTh UJIEU, HALICJICHHbIE
Ha TMOWUCK pPEUIEHMS; COIMOCTAaBISATh CBOM CYXICHHUS C CYKICHUSIMHU
IPYTUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh pa3IMYU€ U CXOACTBO
HO3UIIMM; B KOPPEKTHOU (opMe (opMyIupoBaTh pa3HOIIACUsl, CBOU
BO3PaXXCHUS;

MPEACTABIATh  pE3yJbTaThl  pElIeHUs  3aJadyd, OKCIEpPUMEHTAa,
UCCJIEIOBaHMs, TMPOEKTa; CaMOCTOSATENbHO  BbBIOMpaTh  (dopmar
BBICTYIUIGHHS C Yy4€TOM 3a7ad [pe3eHTaluu U O0coOeHHOCTeH
ayJIUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHUMAaTh M  UCIHOJIb30BaTh  IpPEUMYyIIecTBA KOMAaHJIHOH U
MHJUBUyaJIbHOM PaOOThl MpU PElIeHUH Y4eOHbIX 3a7ad; MPUHUMATh
LeJb COBMECTHOW  JEATEIBHOCTH, IUIAHUPOBATh  OPTraHHU3ALUIO
COBMECTHON paboThl, pachpenessiTb BUAbl pabOT, JOTOBapUBATHCA,
o0CyXKJaTh Tmpolecc U pe3yabTaT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIFOJCH;
y4acTBOBaTh B TPYNINOBBIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHHW, «MO3TOBbIE€ IITYPMbD» M HWHBIE); BBINOJHATH CBOK YacTh
paboThl UM KOOPAMHUPOBATH CBOM JACMCTBUS C JPYIMMHU YICHAMU
KOMaH/Ibl; OLIEHMBATh Kaue€CTBO CBOEro BKJIaJa B OOLIUN MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOIEHCTBHSI.
Vuueepcanouvie  pezynamuenvie  Oeticmeus,  obecnedusaiom

Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:



e COCTAaBJIATH IUIAH, AITOPUTM PELIEHUS 3a/1a4H, BBIOMPATh CLI0CO0
pELIEeHUs ¢ YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, ApryMEHTHPOBATh U KOPPEKTUPOBATH BapHAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

e BIAJACTh HABbIKAMU II03HABATEIILHOM peQIEKCUM KaK OCO3HaHUs
COBEpIIAEMbIX  JIEMUCTBUI W  MBICIUTEIBHBIX  IPOILECCOB, HX
pe3yabTaTOB; BIAAETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTara peeHUs] MaTeEMaTHYECKOM 3a1auH;

e IPEABUIECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PEIICHUU
3a/1a4yd, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCT HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OIICHMBAaThb COOTBETCTBHE pe3yjbTaTa LEIH U YCIOBUSIM, OOBSICHSITH
IPUYMHBI JOCTHKEHUS UM HEJOCTHKEHHUSI PE3YJIbTaTOB JAEATEIBHOCTH,
HAaxXOJIUTh OIIHOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBath MOHATHIMH: TOYKA, IPSAMasi, IITOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CICACTBHUA U3 HUX NPU PEUICHUH
reOMEeTPUUYECKUX 3a/a4.

OnepupoBaTh MOHATHSAMH: MapalieIbHOCTh U MNEPHEHAUKYJISIPHOCTh
MPSAMBIX U TIIOCKOCTEM.

KrnaccudumnumpoBaTe B3aMMHOE pacHoioKEHHE MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSIMH: JBYTPAaHHBIA YIrOJl, TPaHU JABYTPAHHOTO YIJIa,
pedpo ABYTpaHHOTO yTiia; JMHEHHBIN yToJ IBYTPaHHOrO yria; rpaaycHas mMepa
JIBYTPAHHOT'O yrJja.

OmnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKIIBINA
MHOTOTPAHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABUIIbHBIN MHOTOTpaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (THMpaMHja; MpU3Ma,
MPSAMOYTOJIBHBIN NapaJljiesienunesn, Kyo).

KnaccupuuupoBaTe  MHOTOrpaHHMKHM, BbIOMpas  OCHOBaHUS  JUId
KJacCU(PUKAMU (BBIIYKJIBIE W HEBBIIYKJIBIE MHOTOTPAaHHUKH; IPaBUIIbHbIE
MHOTOTPaHHUKH; NPSIMbIE U HAKJIOHHBIE PU3MBI, IapaJIIeICIUIEAb]).



OnepupoBatb MIOHATUAMMU: CeKylas IIJIOCKOCTB, ceueHue
MHOTOIPaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIOJIb3YSl METO/]I CJIEJIOB.

Crpouts Ce4eHHsI MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUA
CBEpXY, COOKY, CHU3Y.

Pematp 3aaun Ha HaX0KJI€HUE FEOMETPUUECKUX BEJIUYMH MO 00pasiam
WIN aJITOPUTMaM, PUMEHSAS U3BECTHBIC AHAIUTUYECKUE METOBI IIPU PELICHUH
CTAHJAPTHBIX MAaTEMAaTHYECKMX 3aJay Ha BBIYUCICHUE DPACCTOSHUN MEXIY
IBYMsI TOYKaMH, OT TOYKH N0 MPAMOW, OT TOYKH A0 IUIOCKOCTH, MEXIY
CKPEIHUBAOIIAMUCS ITPSIMBIMH.

Pemarp 3aaun Ha HaXOXKJE€HUE T€OMETPUUYECKUX BEIMYMH 10 0Opaslam
WIN aJITOPUTMAaM, IIPUMEHAS U3BECTHBIE AHAIUTUYECKUE METOBI IIPU PELICHUU
CTaHJAPTHBIX MATEMaTHYECKUX 3a1a4 Ha BBIYUCICHHUE VYIVIOB MEXAY
CKPCILUBAIOIMNAMUCSA MPAMBIMH, MEXAY MPSIMOM U IUIOCKOCTBIO, MEKIY
IJIOCKOCTSIMU, ABYI'PaHHBIX YIJIOB.

Boruncnate 00BEMBI M IUIOIIAAM TMOBEPXHOCTEM MHOTOIPaHHUKOB
(npu3ma, mupamuja) ¢ MNpUMEHEHHEeM (OPMYJ; BBIYUCIATH COOTHOILLIEHUS
MEXy IJIOIAIMU MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OneprpoBaTh NMOHATHUSIMHU: CUMMETPHUS B IMPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH;, LIEHTP, OCh U MJIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGOPMAIUIO O
IPOCTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTeKax
U PUCYHKaX.

[IpumeHsaATh reoMmeTpuyeckre (PaKThl ISl PELIEHUS CTEPEOMETPUUYECKUX
3a1a4, IMPEANOJIAraloIlIuX HECKOJBKO IIaroB pElIeHUs, €eCIU YCIIOBHS
NPUMEHEHHUS 3aJIaHbl B IBHOM (opMe.

[IpumeHsaTs TpoCTEHIIME NPOTrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPY PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOIUTH IIpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B INPUPOLE U
YKU3HHU, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATH MOyYEHHbIE 3HAHUS HA NPAKTUKE: AaHAJIU3UPOBATH PEAIIbHbBIC
CUTyallud W NPUMEHATh U3YYEHHBIC IMOHATHS B IPOLECCE MOHMCKA PELICHUS
MaTeMaTUYeCKu C(HOPMYJIMPOBAHHON MpPOOIEMBbI, MOJAEIUPOBATH peaIbHbIC
CUTyallud Ha A3bIKE TIEOMETPUU, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUYECKUX IMOHATHM M TEOpeM, ammapaTta ainreOpbl;
pelary NpakTU4EeCKUe 3aJaudd, CBA3AHHBIE C HAXOXIAECHUEM I'€OMETPUUYECKUX
BEJINYUH.



11 KITACC

OnepupoBaTh MOHATHAMH: IHJIMHAPUYECKAas MOBEPXHOCTh, 00pa3yromue
MUWIMHAPUYECKON  MOBEPXHOCTH; UWIMHAP; KOHUYECKas TMOBEPXHOCTD,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacmo3naBath Tena BpamieHus (IMIHHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TE BPALLICHHUS.

KnaccudunmpoBaTh B3auMHOE paciookeHue chepbl U IIIOCKOCTH.

OnepupoBarh TMOHSATUSMU: IMAPOBONM CErMEHT, OCHOBAaHHUE CETMEHTA,
BbICOTA CETMEHTa; IIapoOBOW CJOH, OCHOBAaHUE IIAPOBOIO CJOS, BbHICOTA
[IapOBOIO CJIOSI; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI M TUIOIMIAAM TOBEPXHOCTEH TEN  BpAaIlCHHS,
re€OMETPUUYECKUX TEJl C IPUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIHUCaHHBIA B cdepy U
OMHCaHHBIA OKOJO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAaIICHHUS.

Bbr4ucnsaTe COOTHOIICHHSI MEXKIY TUIOMIAISIMU TOBEPXHOCTEH U 00bEMaMu
M0I00HBIX TEJL.

N3o0pakath m3yyaembie (QUTYpHl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrITONMHATE  (BBIHOCHBIC) IIJIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX
00BEMHBIX (PUTYpP: BUIT CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BpAIICHUSI.

N3Bnekarb, WHTEpHNpETHpOBaTH M MPeoOpa3oBbIBaTh HWH(MOpPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPe/ICTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoIMONHATE JEHCTBUSA CIIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXXEHHSI BEKTOpa Ha YHCJIO, OOBSACHITh, KAKMMH CBONCTBAMU OHU
o0Janaror.

[IpumeHsTh NpaBuiIo napasuiesenuIena.

OmnepupoBaTh MOHATUSMHU: JEKAPTOBBHI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpPA, YTOJ
MEXIy BEKTOpaMH, CKaJISpHOE MPOU3BEIECHHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJITaHAPHBIE BEKTOPHI.

Haxonuth cyMMy BEKTOpPOB M MPOU3BEACHHE BEKTOpA HAa YHUCIO, yroi
MEXAY BEKTOpAMH, CKaJISIPHOE MPOU3BENICHUE, PACKIAAbIBAaTh BEKTOP MO JABYM
HEKOJUTMHEAPHBIM BEKTOpaM.



3aaBaTh IOCKOCTh YPAaBHEHUEM B JE€KapTOBOM CHCTEME KOOPAHMHAT.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIICHUs CTEPEOMETPUUECKHUX
3a/1a4, MPEANoJaralolIuX HECKOJIbKO IaroB pEUIeHUs, €CIU  YCJIOBHSA
IPUMEHEHUS 33J]aHbl B IBHON (popMe.

Pemars npocrenimme reoMeTpuYecKrue 3a4a4i Ha PUMEHEHNUE BEKTOPHO-
KOOPAHMHATHOI'O METOAA.

Pemate 3amauM Ha JI0Ka3aTENbCTBO MATEMAaTUYECKHX OTHOILICHHM U
HaxX0XJIEHUE TE€OMETPUYECKUX BEJIWYUH 10 00pa3liaM WU aJIropuTMawm,
IIPUMEHsISI U3BECTHBIE METOJBI IIPU PELICHUM CTAHIAPTHBIX MaTeMaTUYECKUX
3az1ay.

[IpuMeHsaTs mpoCTEWIIME MPOTPAMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHUMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTHE IIpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
KW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHUS HA MPAKTUKE: AHATU3UPOBATH PEAIbHBIC
CUTyallud W NPUMEHATh U3YYEHHBIC IOHATHS B IPOLECCE MOWCKA PEIICHHUS
MaTeMaTH4ecKu CGHOpPMYJIMPOBAHHON MpOOIEeMbl, MOAEIUPOBATh pealbHbIC
CUTyalldd Ha s3bIKE TEOMETPHUM, HCCIENOBATH ITIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHUH M TeopeM, ammapara ajareopsbl;
pemarh NpakTUYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKIAECHUEM TI'€OMETPUYECKHUX
BEJINYMH.
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-AxTyanu3upoBaTh (GaKThl U METOJIbI TUTAHUMETPUH,
pEJIeBaHTHBIE TEME.
-Ilonyuats npeacTaBaeHus 0 MPOCTPAHCTBEHHBIX
dburypax, pa3duparh npocTeiIme npaBuia
n300pakeHust 3TUX QUryp.
BBenenune B ctepeoMeTpuio 10 - 300paxkaTh mpsMYIO U TIIOCKOCTh Ha PHUCYHKE.
-Pacmo3naBath MHOTOTpaHHUKH, THPAMULY, KyO,
Ha3bIBaTh MX AJIEMEHTHI. JlenaTh pucyHoOK Kyo0a,
MAPaMUIbI, HAXOUTH OITMOKN B HEBEPHBIX
N300paKeHUSX.
-3HaKOMUTBCS C CEYEHUSIMH, C METOJIOM CJIE/IOB;




[IpsiMbI€ U TIIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH NPSIMBIX U
TIOCKOCTEH
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MCII0JIb30BaTh AJIsl IOCTPOEHUS CEUEHUS METO/ CJIE/IOB,
KpaTKO 3allMChIBATh IAaru NOCTPOCHUA CCUCHUS.
-Pacno3naBarn BUJ CCUCHUSA U OTHOIHGHHﬁ, B KOTOPBIX
ceveHue AenuT pedpa Kyba, HaXOIUTh IIIOIAh
CEUCHHUS.

-HMcnonb3oBaTh nogo0ue npu peuieHu: 3a1a4 Ha
MIOCTPOEHUE CEYEHUH. 3HAKOMUTHCS C
aKCMOMAaTUYECKUM IMOCTPOCHUEM CTEPEOMETPHH, C
aKCruoMaMu CTCPCOMCTPHU U CICACTBUSAMU U3 HUX.
-MmocTprpoBaTh aKCHOMBI PUCYHKaMH ¥ IIPUMEPAMHU
13 OKpyXarolei 00CTaHOBKH

-AKTyallu3upoBaTh (PAKThl U METOABI INITAHUMETPUH,
peeBaHTHBIE TEME, IPOBOJAUTH AHAJIIOTHH. —
-IlepeuncnaTe BO3MOKHBIE CIIOCOOBI PACIIONOKEHUS
JIBYX MPAMBIX B IPOCTPAHCTBE, WILIFOCTPUPOBATH UX HA
IpuMepax.

-J[aBaTh onpeneneHne CKPemMuBarOINXCs IPSIMBIX,
(bopMyIMpOBaTh MPU3HAK CKPELIUBAIOIIUXCS TPSIMBIX
Y IIPUMEHSATD €ro IPU PELICHUHN 3a1a4.

- PacniosnaBate npusmy, Ha3bIBaTh €€ DJICMEHTHI.
-CTpouTh ceueHus IpU3Mbl Ha TOTOBBIX YepTEXKaAX.
-IlepeuncnsaTe BO3MOKHBIE CITIOCOOBI B3aMHOIO
PacoJIOKEHUS IPSIMOM U INIOCKOCTH B TPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOIIME IPUMEPHI U3 PEATBHON
KU3HMU.

-JlaBaTh olpenesneHne napauleIbHOCTU MPSMON U
IIJIOCKOCTH.
-OopmyMpoBaTh MPU3HAK NAPAIIIEIBHOCTH IIPSAMOU U




IJIOCKOCTH, YTBEPKIEHHUE O MPSMOI1 IepeceueHus AByX
IUIOCKOCTEH, IPOXOASIIMNX Yepe3 MapauleIbHbIE
MpsIMEBIE.

-Pemars npakTuyeckue 3aauu Ha HOCTPOCHUE
ceueHui! MHororpanHuka. OObACHATh Cllyyau
B3aMMHOT0 PACIOJIOXKEeHUs I1ockocTel. [laBaTh
olpeielieHne MapauleIbHbIX IIOCKOCTEH; TPUBOAUTD
IIPUMEPBI U3 PEATILHOM )KU3HU U OKPYIKaIOIIEeH
00CTaHOBKH, WJUTIOCTPUPYIOLIHE AapaIEIbHOCTD
mIockocTel. Menonp30Barh Npru3HaK NapajuieIbHOCTH
JIBYyX IJIOCKOCTEH, CBOMCTBA MapajieIbHbIX
IUIOCKOCTEH MU PELICHUH 3aJad Ha IOCTPOEHHUE.
-OOBSICHATH, UTO Ha3bIBAETCS MapauIeIbHBIM
IPOEKTUPOBAHUEM U KAK BBIIOIHIETCS
INPOEKTHPOBaHNE (PUTYp HA IIOCKOCTb.

-M300paxats B mapajuieaIbHON MPOEKINU pa3IHyHbIe
reoMmetrpuyeckue Gurypsl. MoaenupoBaTs peaibHbIE
CUTYallUU Ha SI3bIKE T€OMETPUH, UCCIIE0BaTh
IIOCTPOEHHBIE MOJIENH C HCIOJIb30BaHUEM
reOMCTPHUICCKUX MTOHSTHH.

- Mlcrionp30Bath NpH pelIeHnH 3a1a4 Ha IOCTPOECHUE
CEYEHUI MOHATHE NAapAJUIETIbHOCTH, IPU3HAKU U
CBOICTBA NMapaJlJIeNIbHBIX MPSIMBIX HA IJIOCKOCTH

[lepneH UKy ASIPHOCTD MPSMBIX
U IJIOCKOCTEN
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-AKTyanu3upoBaTh (HaKThl U METO/IbI TNIAHUMETPUH,
pelieBaHTHBIE TeMe, MPOBOIUTH aHAIOTUU. OOBACHSATS,
KAaKOM YTroJI Ha3bIBACTCs YIJTIOM MEXKIY
[IEPECEKAIOIIMMUCS IIPSIMBIMU, CKPEILUBAIOLIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE.




-JlaBaTh onpeneneHue nepneHANKYISPHBIX PSMBIX U
IIPSIMOM, MEPIICHIUKYJIAPHOH K IIJIOCKOCTH.
-HaxonuTe yribl MeX1y CKpelMBarOIIMMHCS
IPSIMBIMU B KyO€e U IUpaMue.

-IIpuBOANTE IPUMEPHI U3 PEAIBHOM JKU3HU U
OKpy>Karoliel 00CTaHOBKH, UIUTIOCTPUPYIOLIHE
NEPIEHIUKYJISIPHOCTD MIPSIMBIX B IIPOCTPAHCTBE U
NEPIEHIUKYISIPHOCTD MPSIMON K MJIOCKOCTH.
-dopmynupoBaTh NPU3HAK NEPIEHAUKYISIPHOCTH
IPSIMON U TJIOCKOCTH, IPUMEHSATD €r0 Ha MPAKTUKE:
00BSACHATH NEPIEHINKYIIIPHOCTL pedpa Kyba u
JMaroOHaJIA €ro I'paHu, KOTOpas €ro He COAEPXKUT,
HaXOJUTh JUIMHY JUaroHajiu Kyoa.

-BpIuuciATs BHICOTY PAaBUIIBHON TPEYTOJIBHON U
IIPABWJIBHOM YETBIPEXYTOIbHON MUPAMHUJ 110 JJINHAM
peodep.

-Pemiate 3a71aun Ha BBIYUCIIEHUS, CBSI3aHHBIE C
NEePIEeHIUKYISIPHOCTHIO MPSMOM U IIIOCKOCTH, C
MCIIOJIb30BaHUEM TIPU PEILIEHUH INTAHUMETPUUECKUX
(haKTOB ¥ METOJIOB.

-OOBSICHATH, YTO HA3bIBAIOT NEPIIECHANKYIIIPOM U
HAKJIOHHOM U3 TOYKHU K IUIOCKOCTH; POEKIUEN
HAKJIOHHOHM Ha TNIOCKOCTh. OOBSCHATH, YTO Ha3bIBACTCA
paccTOsTHUEM: OT TOUKHU J0 IIIOCKOCTH; MEKIY
napajuIeabHBIMU MJIOCKOCTSMU; MEX]TY PSAMOM U
MapaJuIEIbHOM €11 INIOCKOCTBI0; MEXTY
CKpelIMBaroIuMucs npsmbiMu. Haxoautes 3t
paccTosiHUS B IPOCTHIX Clydyasx B KyOe, mupamuse,




VYTrasl MeXIy OpSIMBbIMU U
IJIOCKOCTSIMU
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MpU3Me.

-MoaenupoBarh peanbHble CUTYallUU Ha S3bIKE
reOMETPUHU, UCCIIE0BATH IOCTPOCHHBIE MOJIEININ C
MCIOJIb30BaHUEM T€OMETPUYECKUX MOHSITHIA.
-Mcnonb30BaTh Npu pelieHny 3a/1a4 Ha TOCTPOCHUE
cedyeHuit Teopemy Ilucdaropa, cBoricTsa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

-AKTyam3upoBaTh (PaKThl U METOMBI INITAHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOINUTDH AHAJIOTHH.

-JlaBaTb onpeznenenue yriia Mexay NpsMou u
IUIOCKOCTBIO, (POPMYJIMPOBATh TEOPEMY O TPEX
HEepHEeHINKYIIApax 1 00paTHYIO K HEl.

-HaxomuTp yromn Mex 1y npsiMOU M IJIOCKOCTBIO B
MHOT'OI'PAaHHUKE, PACCTOSHUE OT TOYKH JI0 IPSIMOM Ha
IUIOCKOCTH, HCIIOJIB3Ysl TEOPEMY O TPEX
nepneHauKkyispax. [Iposoanute Ha yeprexke
NEPIEeHIUKYIISP: U3 TOUYKU Ha IPSIMYIO; U3 TOUKH Ha
IIJIOCKOCTb.

-JlaBaTh onpezneneHue IByrpaHHOrO yIia ¥ €ro
351eMeHTOB. OOBSCHATh PABEHCTBO BCEX JIMHEHHBIX
YIJI0B IByrpaHHoro yria. Haxonuts Ha ueprexe
JIByTpaHHBIN yroJ mpu pedpe nupamMuibl, IPU3MBbI,
napajuienenunena. J[aBate OnpeaesieHue yriia Mexny
IUIOCKOCTSIMH.

-JlaBaTh onpeznenenue u GopMyaHpoBaTH MPU3HAK
B3alMHO NEPIIEHIUKYJISAPHBIX IUIocKocTed. Haxoauts
YIIBI MEXKAY IIIOCKOCTSIMU B KyOe U mupaMu/e.
-Mcnionb30BaTh NpH pELIEHUH 33]1a4 OCHOBHbIE




MHororpanHuku
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TEOPEMBI U METO/IbI TUITAHUMETPHH.

-MoaenupoBaTh peanibHbIE CUTYallUH Ha S3bIKE
IrE€OMETPUH, UCCIIEN0BATH IIOCTPOCHHBIE MOJCIIH €
UCII0JIb30BAHUEM F€OMETPUYECKUX IMOHATHM.
-Mcnonp30BaTh NIpH pelIeHUH 3a1a4 Ha IOCTPOCHHE
CEYEHUI COOTHOUIEHUS B IPSIMOYTOJIbBHOM
TPEyroJIbHUKE

-AKTyam3upoBaTh (PaKThl U METOMBI INITAHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOINUTDH AHAJIOTHH.

-JlaBaTp onpezneneHue napauienenumnesa,
pacro3HaBaTh €ro BUJbl U U3y4aTh CBOMCTBA. [laBaTh
OIpeJeIIEHNE TUPAaMUbl, PACIIO3HABATh BUbI
nupamui, GopMyJIMpOBaTh CBOICTBa pEdep, rpaHeil u
BBICOTHI ITPaBUJIBHON TUPAMUIbL. —

Haxonuts mioniaab MoaHOW U OOKOBOM MOBEPXHOCTH
nupamusl. JJaBaTe onpeaeneHue yce4EHHOM
IIApaMU/Ibl, Ha3bIBATh €€ DJIEMEHTHI.
-DopMyaMpOBaTh TEOPEMY O IJIOLIA U OOKOBOM
MTOBEPXHOCTHU MPABUIILHON YCEUYEHHON TUPAMUIBI.
-Pemate 3ajaun Ha BBIYUCIIEHNE, CBSI3aHHBIE C
IIMPaMMJIaMH, a TAK)KE 3aJ]a4l Ha TIOCTPOEHUE
ceyeHuil. J[aBaTh onpeeneHue Npu3Mbl, paclio3HaBaTh
BU/JIBI ITPU3M, H300pakaTh IPU3MbI HA YEPTEKE.
-HaxomuTts momans IIOJIHON MM OOKOBOM
MTOBEPXHOCTHU MpU3MBL. M3y4yaTs COOTHOIIEHHS Dinepa
Jui yncia pédep, rpaHeil M BepIIMH MHOTOTpPaHHHUKA.
-M3yuaTh BBl IPaBUIBHBIX MHOIOTPAHHUKOB, UX
Ha3BaHMsI U KOJIMYECTBO IPAHEH.




-M3yuaTh CHMMETPUIO MHOTOTPAaHHUKOB. OOBICHSITH,
KaKre TOUYKHU HA3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO JAaHHOW TOYKH, PSIMOM WU TIIIOCKOCTH,
YTO HA3bIBAIOT LIEHTPOM, OChIO WJIU TJIOCKOCTHIO
cumMeTpuu purypsl. [IpuBoIUTE IpUMEpPHI
CHUMMETPUYHBIX (DUTYP B apXUTEKTypPE, TEXHUKE,
MpUpoe.

-MoaenupoBaTh peanabHbIE CUTYallMH Ha S3bIKE
FEOMETPUH, UCCIIEIOBATH TOCTPOCHHBIE MOJICIIH C
HCIIOJIb30BAHUEM T€OMETPUUYECKHUX IMOHITUH,
MCII0JIH30BaTh M0001Me MHOTOTPAHHUKOB

-ITonsitue 06 00bEMe. OOBEM HPAMHIIBL, TIPU3MBI
-AKTyanu3upoBath (HaKThl 1 METO/bI TNIAHUMETPUH,
pEJIeBaHTHBIE TEM

OO6BbEMBI MHOTOI'PaHHUKOB

-AKTyanu3upoBaTth (HaKThl 1 METO/IbI INIAHUMETPUH,
PEIIEBAHTHBIE TEME.

-OO0BACHATH, KaK U3MEPSIOTCS 00BEMBI TEJ, TPOBOAS
AQHAJIOTUIO C U3MEPEHUEM IUIOLIAACH
MHOTOYT'0JIbHUKOB. @OpMyIHpoBaTh OCHOBHBIE
cBoiicTBa 00bEMOB. M3ydaTh, BEIBOIUTH (POPMYIIBI
00BbEMa IPSAMOYTOJIBHOTO Mapajulesenune1a, TPU3MBbl
Y UpaMubl. Beraucnasate 00bEM MPU3MbI U TUPAMU/IBI
10 MX 2JIEMEHTaM.

- [IpumeHsaTh 00BEM TSI pEIICHUs CTEPEOMETPUUECKUX
3a/1a4 ¥ I HaXO0KJICHNUs TEOMETPUYECKUX BEJTNYUH.
-MopenupoBath peaabHble CUTYallUN Ha SI3bIKE
TE€OMETPUH, UCCIIEN0BATH IIOCTPOCHHBIE MOJECIIU C
HCII0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHH




HOBTOpCHI/IGZ CEUCHUs,
PaCCTOAHUSA U YIJIbI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

-CTpoUTh CEUeHHEe MHOTOTPaHHUKA METOJIOM CJIE/IOB.
JlaBaTh ompeniesicHre pacCTOSHUS MEX Ty PUrypamu.
Haxonuthb paccTosiHue Mexay napajuieabHbIMU
IUIOCKOCTSIMU, MEXKAY TUIOCKOCTBIO U MapaJlIeIbHOM eif
MPSIMON, MEX]Ty CKPEUIBAIOIIUMHUCS MPSIMBIMH.
-CTpouTh JTUHEHHBIN yroi AByTPAaHHOTrO yTJia Ha
4yepTe)ke MHOTOIPAaHHUKA U HAXOAUTh €ro BEIHUUHY.
-HaxomuTe yriel MEXy MIIOCKOCTSIMHU B
MHOTOT'PaHHHUKAX




11 KJIACC

n/n

HauMenoBanue
pa3aesioB U TeM
NMPorpamMmMbl

KoaunuecTtBo

qyacoB

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

Bcero

KoHTpoJsibHbIE padoThI

IIpakTuyeckue padoTnl

Bujabl 1esiTeJIbHOCTH 00y4aIOIIMXCHA € Y4eTOM
paboueii MporpaMMbl BOCIUTAHUS

Tena BpaieHus

12

-AKTyalm3upoBaTh (PaKThl U METOABI INITAHUMETPUH,
pEJIeBaHTHBIE TEME, POBOIUTH AHAJIOTHH.

-JlaBaTh onpenenenus chepsl U mapa, ux IeHTpa,
panuyca, Tuamerpa.

-Onpenensats chepy Kak pUrypy BpalieHus
OKPYHOCTH.

- MccnenoBaTh B3aMHOE pacrioioskeHue chepbl 1
IUIOCKOCTH, IBYX cep, WTIOCTPUPOBATh 3TO HA
4epTeKax U pUCYyHKaX.

-dopmynupoBaTh OnpeereHne KacaTeabHON
IJIOCKOCTH K cpepe, CBOMCTBO U MPU3HAK
KacaTeIbHON IUIOCKOCTH. 3HAKOMUTHCS C
reoJIe3NYECKUMU JINHUSAMU Ha cdepe

-OOBACHSATH, UTO Ha3bIBAIOT LIWJIMH]IPOM, HA3bIBATh




€ro 2JIEMEHTBHI.
-M3yuaTh, OOBSICHITH, KaK MOTYYUTh HUIUHP MYTEM
BpaleHUs IPSMOYTOJIbHUKA. BHIBOIUTD,
MCIOJIb30BaTh ()OPMYJIbI JIJIs1 BBIYUCIICHUS TUIOMIAIN
OO0KOBOI1 MOBEPXHOCTH LIUIUH]IPA.

- N3yuars, pacnio3HaBaTh pa3BepTKy LUIMHIPA.
N300paxaTh IMIUHAP U €0 CEYSHUS IITIOCKOCTHIO,
MPOXOJIAIIECH Yepe3 ero 0Ch, MAPAIIIEITBHON WU
NEPIEHAUKYIISIPHON OCH.

-HaxoauTe miomaam 3Tux CEYeHU .

-MonenupoBath peajabHble CUTYallUU Ha S3BIKE
FEOMETPUH, UCCIIEIOBATH TOCTPOCHHBIE MOJICIIH C
HCII0JIb30BAaHUEM F€OMETPUUECKUX MMOHATUN

O0BEMBI TENT

-AKTyam3upoBaTh (PaKThl U METOMBI INIAHUMETPUH,
pEeJIeBaHTHBIE TEME, POBOJIUTH AHAJIOTHH.
-BeIBOIMTH, UCTIOIB30BAaTh (POPMYITBI 0OBEMOB:
MPU3MBI, HWIMH]PA, TUPAMU/IBI, KOHYCA; YCEUEHHOU
MIMPAMUJIBI U YCEUEHHOTO KOHYCA.

-Pemate crepeomerpudeckue 3a1aun, CBsI3aHHBIE C
BbIUUCIIEHHEM 00BEMOB.

- @opMyIMpOBATh ONPEEIICHNE IIAPOBOTO CErMEHTA,
[IapOBOTO CJI04, IIIAPOBOTO CEKTOpa

-IIpuMensaTs GopMyIIBI 1151 HAXOKIEHUS 00BEMOB
[IApOBOTO CErMEHTA, IIIApOBOTO CEKTOP

- PemaTh crepeoMerpuueckue 3aaun, CBI3aHHbIE C
00BEMOM I1apa U TUIOMIA B0 C(hephl.
-MopenupoBath peaabHble CUTYallUN Ha SI3bIKE
re€OMETPUH, UCCIIE0BATH TIOCTPOCHHBIE MOJEIIN C




BekTopbl 1 KOOpAMHATHI B
IIPOCTPAHCTBE
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UCIIOJIb30BAHUEM I€OMETPUYECKUX ITOHATHHN.
-AKTyalm3upoBaTh (PaKThl U METOABI INITAHUMETPUH,
pEeBaHTHBIE TEME, IPOBOJAUTH AHAJIOTHH.

- PemaTe crepeoMeTpuueckue 3a1auu, CBA3aHHbIE C
COOTHOIIIEHHUEM 00BEMOB U MOBEPXHOCTEH MOJOOHBIX
T€Jl B IIPOCTPAHCTBE.

-MoaenupoBarth peanbHbI€ CUTyallUH Ha S3BIKE
TE€OMETPHH, UCCIIENOBATH TIOCTPOCHHBIE MOJCIIN C
HCIIOJIb30BAHUEM I€OMETPUYECKUX ITOHATUN

-AKTyallu3upoBaTh (PAKThl U METOABI INITAHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOIUTH aHAJIOTUN
-OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.
-OopmyMpoBaTh NIPaBUIIO MapajuIeIEIUIIe A IIPH
CJI0)KCHUH BEKTOPOB.

-CkJ1a1pIBaTh, BBIYUTATh BEKTOPBL, YMHOXKATh BEKTOP
Ha YUCIIO.

-M3y4aTh OCHOBHBIE CBOMCTBA 3TUX OIEpaLUN.
-JlaBaTh olpenesneHre NpIMOyTroIbHON CUCTEMBI
KOOPJIMHAT B IIPOCTPAHCTBE. BBIpa3suTh KOOPAUHATEI
BEKTOpa 4epe3 KOOPAUHATHI €70 KOHIIOB. BEIBOAUTS,
UCTOJIb30BaTh (POPMYITY JTMHBI BEKTOPA U PACCTOSTHUS
MEXy TOYKaMHU. BeIpaxkaTh CKaJsipHOE MPOU3BEACHUE
BEKTOPOB 4epe3 UX KOOPAUHATHI, BBIYUCIIATH YOI
MEXIY JBYMsI BEKTOPAMHM, IBYMs IPSIMBIMHU.
-HaxomuTe yromn Mexy npsMou U IIIOCKOCTBIO, YTOJI
MEXIY ABYMs IIJIOCKOCTSIMU aHATUTUYECKUMHU
METOAaMH.

-BriBoiuTH, HCNOIB30BaTh (POPMYITY PACCTOSHUS OT




[ToBTOpenue, 060061mIeHNE,

TOYKHU OO0 IJIOCKOCTH

-Pemats npocTeiiiine 3agaun Ha HAXOXKIEHUE JTHH
U YTJIOB B TEOMETPUUYECKUX PUTYPAX, IPUMEHSTh
teopemy [Iudaropa, TeopemMbl CHHYCOB 1 KOCUHYCOB.
-HaxoauTe moiaas MHOTOYTOIBHUKA, KpyTa.

CHCTEMATH3allHs 3HAHHUI ! -PacmiosnaBath mogo0HbIE GUTYPHI, HAXOIUTH
OTHOIIICHUS JUIMH U IUIOMIAACH.
- cnonp30BaTh Npu PEIICHUH CTEPEOMETPHUIECKUX
3a/1a4 (aKThl 1 METO/IbI TUTAHUMETPHH
OBHIEE KOJIMYECTBO
YACOB 11O ITPOI'PAMME 34




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoJbHbIe
Bcero
padoTbI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchI

JlesITeJIbHOCTD
YUYHTEJ C
y4yeToM
padoueii
NMPoOrpamMmbl
BOCIIMTAHUS

OcHOBHBIE TOHATHUSA
CTEPEOMETPHUU: TOUKA,
npsiMasi, TI0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHHS Ha
PHUCYHKaX: U300paxeHus
IUIOCKOCTEH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepPeIUHBI
OTpe3Ka

ITonsTus:
IepeCeKaroIInecs
IJIOCKOCTH,
MEPECEKAIOIIMNECS ITpsAMast
7 INIOCKOCTD

ITonarusg:
MepECEKAOIINECS
IJIOCKOCTH,




MepeCCKaromuecsa npamas
" IIJIOCKOCTb

3HAKOMCTBO C
MHOTOI'PAaHHUKAMH,
U300paxeHue
MHOTOTPaHHUKOB Ha
pHUCYHKaX, Ha
MIPOSKIIMOHHBIX YePTEIKAX

HauanbHble cBesieHHs 0
KyOe U nmupamuze, ux
Ppa3BEPTKU U MOJEIIN.
Ceuenus
MHOTOT'PaHHHKOB

HavanbHble cBeneHus o
KyOe 1 nmupamujie, ux
Ppa3BEPTKU U MOJIEIIN.
Ceuenus
MHOTOTPaHHUKOB

ITousitre 00
AKCUOMAaTHYECKOM
MOCTPOCHHUU
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH H
CIEICTBHS U3 HUX

[Moustue 00
AKCUOMATUYECKOM
MOCTPOCHUN




CTEpEOMETPUH: AaKCHOMBI
CTEpEOMETPUH U
CJICZICTBUS U3 HUX

ITonsitre 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUU: aKCHOMBI
CTEPEOMETPUU U
CIEICTBHS U3 HUX

10

ITousarue 06
AKCUOMAaTHYECKOM
[IOCTPOCHHUHU
CTEPEOMETPUH: AaKCHOMBI
CTEPEOMETPUH H
CIEICTBHS U3 HUX

11

BzauMHoe pacrionoxxeHnue
MPSIMBIX B POCTPAHCTBE:
nepeceKarommecs,
napajuiejabHbIe U
CKpELIUBAIOIINECS
npsiMbIe

12

[TapaienbHOCTh IPSIMBIX
Y IJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapajuIeIbHOCTD TPEX




13

14

15

IIPSIMBIX

[TapaieabHOCTh IPSIMBIX
1 TIJIOCKOCTEH B
MIPOCTPAHCTBE:
[TapamienbHOCT IPAMON
U IUNIOCKOCTH

Yriael ¢
COHaNPaBJICHHBIMH
CTOpOHAMHU

VYros Mexay NpsIMbIMU B
IPOCTPaHCTBE

16

17

18

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

ITapaieapHOCTD
IIJIOCKOCTEM:
napajujieibHble
IIJIOCKOCTH

CBoiicTBa napayyieNnbHbIX
IIJIOCKOCTEN

19

[Ipocreiimue
IPOCTPAHCTBEHHBIE
(urypsI Ha MJIOCKOCTH:
TeTpa’Ip, KyO,
napaJuleNIenuIe/I

20
21

[TocTpoenue ceuenunit

IToctpoenue ceuenui




22

KonTtponbHas padora o
teme "[Ipsimble n
IJIOCKOCTH B
IPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX
U I10cKoCTen"

23

[IepnieHAUKyYIAPHOCTH
IIPSIMOM U TUNIOCKOCTH:
NEPIEHIUKYIISIPHBIE
IPsIMBbIE B IIPOCTPAHCTBE

24

[Ipsimble napasenbHble U
NEPIEHIUKYIISIPHBIE K
IUIOCKOCTH

25

26

27

IIpsiMble mapasienbHbie U
NEePIEHIUKYIISIPHBIE K
IUIOCKOCTH

ITpusnax
NEPIEHANKYIAPHOCTU
IPSAIMOM U INIOCKOCTH
ITpusnax
NEPIEHANKYIAPHOCTU
IIPSIMOM U INIOCKOCTH

28

Teopema o npsimoit
NEePHEHANKYISIPHON
IIJIOCKOCTH

29

Teopema o npsimoit
NEePHEHANKYISIPHON




30

31

32

33

34

35

IIJIOCKOCTH

Teopema o mpsimMoi
NEPIEHIUKYJIAPHON
IUIOCKOCTH
[Iepnenpukymnsp u
HaKJIOHHBIC: PACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPAMOK
JI0 IIJIOCKOCTHU
[Iepnennukymnsp u
HaAKJIOHHBIE: PACCTOSHUE
OT TOYKH 10 IIJIOCKOCTH,
paccTosiHuE OT IPSAMOK
J10 TIOCKOCTH
[Tepnienqukysip u
HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IIOCKOCTH,
pacCcTosiHUE OT MPSAMOM
J10 TIOCKOCTH
[Tepnienqukynsip u
HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 INIOCKOCTH,
paccTostHUE OT MPSAMOK
JI0 TUIOCKOCTH

VYTIIBl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOM U
IUIOCKOCTBIO




36

JIByrpaHHsIi yrou,
JIMHEUHBIN yromi
JIBYI'PaHHOI'O yTIila

37

38

39

40

JByrpanHbiii yrod,
JIMHEUHBIN yromi
JIBYTPaHHOTO yTJia

[leprieH IUKYISIPHOCTD
MJIOCKOCTEH: MpU3HaK
MEPIEeHIUKYISPHOCTH
JIBYX TTIOCKOCTEMN

[leprieH IUKYISIPHOCTD
MJIOCKOCTEH: MpU3HaK
MEPIEeHIUKYISPHOCTH
JBYX IJIOCKOCTEMN

IlepnieHAMKYISAPHOCTD
IIJIOCKOCTEN: MpU3HAK
NEPIEHANKYIAPHOCTU
JIBYX IJIOCKOCTEMN

41

Teopema o Tpéx
NepHeHANKYISIpaxX

42

43

Teopema o Tpéx
HNEePIEHINKYIIApaxX
TeopeMma o Tpéx
NEPIEHUKYIIApax

44

KonTponbhas pabota no
TeMaM
"IlepneHIUKYISIPHOCTD




NPSIMBIX U TJIOCKOCTEN" 1
"VTIibl MEXAY IPSIMBIMU
U TUIOCKOCTSIMH"

[Tonsarue
MHOTOIPaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOI'PaHHUKA,
BBITTYKJIBIC U
HEBBIITYKJIbIE
MHOT'OTPAHHUKY;
pa3BEPTKa
MHOT'OIPaHHHUKA

[Ipu3ma: n-yronpHas
IpU3Ma; TpaHy U
OCHOBAHUS IIPU3MBI;
npsiMasl 1 HaKJIOHHas
npu3Mbl; OOKOBast U
IIOJIHASI IOBEPXHOCTh
IIPU3MBI

[Tapamenenunen,
IIPSAMOYTOJIbHBIN
napajuleIeuInes] U ero
CBOMCTBa

[Mupamuaa: N-yroapHas
nUpaMua, TpPaHu U
OCHOBaHHE TTHPAMHU/IBI;
0OKOBas U ITOJHAS




IIOBEPXHOCTh NTUPAMU/IBL;
IIpaBUJIbHAS U yCEUEHHAS
nupamua

49

50

51

[IpaBuibHBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOTOTpaHHHKA;
[paBWJIbHAs IpU3Ma U
IpaBUJIbHAS TUPAMU/IA;
IpaBUJIbHAS TPEYToJbHasI
nupamuia v npaBUIbHBIN
TeTpas’ap; Kyo
[Ipencrasnenue o
IPaBUIIbHBIX
MHOTOTpaHHHKAaX:
OKTa’lp, 1OAEKAdIp U
UKOCa’Ip.

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTEJIBHO TOYKH,
IIPSIMOM, TNIOCKOCTH.
DJIEMEHTBI CUMMETPHH B
nUpaMuIax,
napasuiesenunenax,
MPaBUJIbHBIX
MHOT'OI'paHHHKaX




52

Brraucnenne 31eMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JIMaroHalv, yTIIbl

53

[Tnomans 6OKOBOM
MOBEPXHOCTH U MOJHOU
IIOBEPXHOCTHU MPSAMOK
MIPU3MBI, TUIOIIA/Ib
OCHOBAaHMH, TEOpPEMA O
OOKOBOI TOBEPXHOCTHU
MPSIMOM MPU3MBI

54

55

ITinomaas 60KOBOM
MIOBEPXHOCTH U
MTOBEPXHOCTH
MPABUJILHOM MUPaMUIbI,
TeopeMa O TUIOIIa I
OOKOBOI OBEPXHOCTHU
YCEYEHHOU MUPaMUIbI

KonTponbHas pabora no
teme "MHororpaHHukn"

56
57

TToustie 00 00BEME

O0BEM UpaMuIbI

58
59

O06bEM UpaMu/Ibl

O0BEM TUpaMHUTBI

60
61

O06bEM UpaMu/Ibl

O0BEM npU3MBbI

62

O06bEM pU3MBI

S




63

64

65

O06BEM pu3MBbI

KonTponbnas pabota no
teme "O0bEMBI
MHOTOTPaHHUKOB"

[ToBTopenue, 06001IEHNE
CHCTEMAaTHU3alus 3HAHUH.
[TocTpoeHue ceyeHmii B
MHOTOTPaHHHKE

66

67

68

[ToBTopenue, 0600IEHNE
cUCTeMAaTH3aIns 3HaHWM.
Brruucnenue
PACCTOSIHUI: MEXAY
JIBYMsI TOUKaMH, OT TOUYKH
JI0 IPSIMOM, OT TOYKHU JI0
MJIOCKOCTH, MEXTY
CKPEIIMBAOIIUMHUCS
MPSIMBIMU

HToroBast KOHTpOJIbHAS
pabota

[ToBTOpenue, o6o0IIeHNE
CHCTeMaTH3allns 3HaHUH.
Brruucnenue yrios:
MEXKTy
CKpCIIUBAOIUMHUCA
MMPAMBIMHA, MEXKIOY
IIPSIMOM M INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB,




YTJI0B MEXKIY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paamnyc,
JMaMeTp; TUIOIIA b IOBEPXHOCTH
chepnl

KoaudecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBaTejibHbIE

pecypchl

BsanmHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K

cthepe; miomaas chepsl

N3obpakenue chepsl, mapa Ha
miockocTt. CedeHus mapa

HunuHapuyeckass HOBEPXHOCTb,
o0pasyroye UINHAPHYECKON
MIOBEPXHOCTH, OCh IWIMHIPUUECKON
MOBEPXHOCTHU

[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas u och;
IUIOIA b OOKOBOH U IMOJTHOM
MMOBEPXHOCTH

N300paxkenne nunuHapa HA
mockocTy. Pa3Béprka nunuHapa.
CeueHust HHIIMH]IPA (TUIOCKOCTHIO,
napajuieJIbHON Win
MePIEHANKYISIPHON OCH IMJIMH]IPA)




Konnueckas noBEpXHOCTB,
00pa3yrolire KOHUYEeCKOM
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

10

11

Konyc: ocHOBaHue u BepivHa,
o0pa3yolas ¥ 0Cbh; IUIONAb OOKOBOH
Y IIOJIHOM ITOBEPXHOCTH

VYceuéHHblll KOHYC: 00pa3yolue u
BBICOTA; OCHOBaHUA U OOKOBast
IIOBEPXHOCTh

N300pakeHre KoHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(MI0CKOCTHI0, NapaIeIbHON
OCHOBAHUIO, U IUNIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpaiieHus u
MHOT'OI'PAHHUKOB

12

MHoOrorpaHHuK, OMCaHHBIN OKOJIO
cthepsrl; chepa, BIUcaHHas B
MHOTOTPaHHMK WJIN B TEJIO BPALCHUS

13

14

TToustie 006 00BéMe. OCHOBHBIE
CBOMCTBA 0O0BEMOB TEN

OO06BEM nUIMHIpPa, KOHYCa

15

16

O06bEM 1mapa U mIomaab chepbl

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC.
CooTHoIICHUS MCXKAY IJIomaaiaMunu




MOBEPXHOCTEH, 00hEMAMHU MTOT0OHBIX
TeIN

KoHnTtposnbHas pabora o temam "Tena

17 BpamieHus" u "O0bembl Ten"

18 Bekrop Ha mI10CKOCTH U B
IIPOCTPAHCTBE

19 CrnoxeHne 1 BHIYUTAaHHE BEKTOPOB

20 YMHOXk€EHHE BEKTOpa Ha YHUCIIO
Pa3znosxeHne BekTopa 1o TpéM

21 HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio
napajuiesenumnesia
Penienue 3amay, cBA3aHHBIX C

22 IPUMEHEHHUEM IIPABUJI AEUCTBUM C
BEKTOpaMH
[TpsaMoyronbHas cucteMa KOOpAHHAT B

23 npoctpancTBe. KoopauHaTs! BeKTOpa.
[Ipocreitmme 3aga4n B KOOpAUHATAX

24 VYron mexay Bekropamu. CkalsipHOe
POM3BECHUE BEKTOPOB

o5 Brrunciienue yrioB MeXy MpsIMBIMH
Y TUTOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBII METO TPU
pELICHUH T€OMETPHUECKUX 3a1au
KonTtponbHas pabora o Teme

27 "BeKkTopbl 1 KOOPAUHATHI B

npocTpaHcTse”




28

[ToBTOpeHnue, 0600IICHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, ¢pakThl, TEOpPEMBI Kypca
IUTAHUMETPUH

29

[ToBTOpeHnue, 0600IICHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, hakTel, TEOPEMBI Kypca
IUITAHUMETPUH

30

31

32

[ToBTOpEHHE, 0000IICHUE 1
cucTeMAaTH3alysI 3HaHUH. 3amaun
TUTAHUMETPUH U METOJIbI UX PEIICHHSI

[ToBTOpEHHME, 0000IICHUE U
cucTeMAaTHu3alusa 3HaHUH. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

[ToBTOpenue, 06001IeHUE U
cucremaru3anys 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
CTepeOMeTpUHU

33

Wrorosas koHTposibHasA paboTa

34

[ToBTOpenue, 06001IeHUE U
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. ['eomerpus, 10 knacc/ Mepsnsak A.I'., Homuposckuit I.A.,
[Tononckuit B.b., Axup M.C.; noxa penakiueit [logonsckoro B.E., O0miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3narenbcknil nentp « BEHTAHA -

['PA®y; Axuinonepsoe obiectBo «M3natenbctBo «IIpocBenienne»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA

-Maremaruka. ['eometpus, 10 kinacc/ Mep3nsik A.l'., Homuposckuii [1.A.,
[Tononckuit B.b., Axup M.C.; noxa penakiueit [logonsckoro B.E., O6mecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3naTenbckuil ieHTp « BEHTAHA -

['PA®»; Axunonepsaoe obmectBo «M3natenbctBo «IIpocBenienner

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






