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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «I'eomerpus» 06a30BOTO ypOBHS IS
oOyuarommxcst 10 -11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
rOCy/apCTBEHHOT0 00pa30BaTEILHOTO CTaHAapTa CPEJHEro 001Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBIAEMBIX K
MaTeMaTUYeCKOMY O0pa30oBaHUIO, W TPAAUIMH POCCUICKOro 0Opa30BaHMUsI.
Peanuzanus nporpaMMbl 00€CII€UMBAET OBJIAJCHUE KIIOYEBBIMU KOMIIETEHIUSMH,
COCTaBJISIIOIIUMHU OCHOBY JIJII CaMOpPa3BUTHS M HENPEPHIBHOTO 0O0pa3oBaHus,
HEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JWYHOCTHOTO M TO3HABATEIBHOIO Pa3BUTHUSA
JUYHOCTH O0YHArOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsl OOYCIIOBJIIEHa MPAKTUYECKOM 3HAUYMMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX Pe3yJbTaTOB OOyYEHHs T€OMETPUH B HAIPABICHUHA ITUYHOCTHOTO
pa3BUTHS OO0ydarmuxcs, (opMHpPOBaHUA (YHKIIMOHAIBHON MAaTeMaTH4YeCKOU
IPaMOTHOCTH, U3YY€HHUS IPYTUX y4eOHbIX AUCUUILUINH. Pa3Butue y oOyvaromumxcs
IPAaBWIbHBIX MPEJICTaBICHUA O CYIIHOCTH M MPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpakIii, COOTHOIIEHUH PEAJIBHOTO W HWJEAJIBHOIO, XapaKTepe OTpaXEeHUs
MAaTEMATUYECKON HAyKOW SBJIEHHWW M TPOLECCOB PEATbHOTO MHpPa, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMATHYECKOr0 MOJAEIIUPOBAHUS B HAYYHOM
MO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
ydalxcs, a TakKe KauecTB MBIIICHHUs, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBAsieTCS OAHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHMs, TaK KaK OOECIeYMBAET BO3MOXHOCTh H3YUYEHHUS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbllieHHe, (HOpMHpyeMoe MpU H3YYEHHH OO0YyYarolIMMHCS
MOHSTUIHBIX OCHOB T€OMETPHUH U MTOCTPOCHUHU IIEMOYKH JIOTUIECKUX yTBEPKIACHUN
B XOJI€ pCIICHUS TeOMETPUYECKMX 3a7a4, YMEHHE BBIIBUTATh W ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PELIEHUH 3a]a4 €CTECTBEHHO-
HAYYHOTO 1IMKJIa, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesATeIbHOCTH 4YesnoBeka. OpUeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITHA, (opMa
OTPaXEHUS OKPYXKAIOUIETO MHpA, YCIOBHE YCHEIIHOTO MO3HAHMS U AKTUBHOTO
npeoOpa3oBaHus  AecTBUTENbHOCTU.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl y4eOHOW M TPYAOBOW JAESATEINHHOCTH,



SBIISIETCS OJAHMM M3 TMPO(PECCHOHATHLHO BAXXKHBIX KayeCTB, MOSTOMY aKTyallbHa
3amaya (opmupoBaHHsS y 0OyYarOmUXCs MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBUAHOCTH OOpPAa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKOU JACSITEIILHOCTH 10 MHOTHM HaIlPABJICHUSM.

[lenp ocBoeHMs MporpaMMmbl y4eOHOTO Kypca «['eomeTpus» Ha 06a30BOM
ypoBHE OOyudeHuss — 00meo0pa3oBaTeIbHOE M OOILIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcsi ~ 4epe3  oOecrmeueHHe  BO3MOXKHOCTH  NPHOOpETeHusT U
UCTIONIb30BAaHUsI CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHMA W JICHCTBHI,
CHCM(PUIHBIX TEOMETPUH, BO3MOXXHOCTH YCIIEITHOTO MPOIOJDKEHUS 00pa30BaHUs
TI0 CTICIIMATBHOCTSIM, HE CBS3aHHBIM C MPUKJIIATHBIM HCTIOIH30BaHUEM I'€OMETPHH.

[IporpaMmma 1o reomeTpuud Ha 0a30BOM YypOBHE IIpelHAa3HAuY€HA JUIs
00y4aroIuXcsi CpeAHEH MIKOJbI, HE UCTIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyAHCHHUN
Ha YpOBHE OCHOBHOI'0 001Iero oopazoBanus. Takum oOpa3oM, oOydaromiygecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUThH OOIME MATEMAaTUYECKUE YMEHUS, CBSI3aHHBIC
co cnenupuKoil TeoOMETpUHM M HEOOXOAUMBbIC A KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, OHM UMEIOT BO3MOXKHOCTh M3yUHUTh T€OMETpHUIO Ooiiee
rIyOOKO, eciM B JaJbHEWINEM BO3HHUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HaHUAX B IPOPECCUOHATBHON JAEATEIbHOCTH.

JlocTmKeHHe LeaM OCBOECHMSI IPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX  3anad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOGHHS  Kypca
«['eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kimaccax SBISIOTCS:

e (opMHUpOBaHME MPEICTABICHUS O TEOMETPUU KaK YacTh MHPOBOM

KYJBTYpPbI U OCO3HaHHUE €€ B3aUMOCBS3H C OKPYKAIOLIUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPaHHHUKAaX U TeJlaX BpaIlCHUS
KaK O BOKHEHIIMX MaTEeMaTHUECKUX MOJENSIX, TO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPA,;

e (opMupoBaHME YyMEHHsS paclo3HaBaThb Ha YEpPTEekKax, MOJEISIX U B
peaJlbHOM MUpPE MHOTOTPaHHUKU U TeJa BpaIleHMUS;

e OBJIAJICHUE METOJIAaMHU PEIICHHUA 3a7a4 Ha MOCTPOCHUS HA M300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHME YMEHHSA ONEPUPOBATH OCHOBHBIMH TOHSTHSMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMH;

e OBJIAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHHE yMEHHS TMPOBOAUTH  HECIOXHBIC JIOKa3aTeIbHBIC
pacCyXIeHHs B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad MU 3a7ad C
IPAKTUUYECKUM COJIEpPKaHUEM,;

e pa3BUTHUE  UHTEIUJICKTYyaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
oOyuaromuxcs, MO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS;



e (opmupoBanue (byHKIIMOHATEHON TPaMOTHOCTH, pEeNeBaHTHOMN
FEOMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS TIEOMETPHUUECKHX
MOHATHUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHBIX >KU3HEHHBIX
CUTYyallMsIX M TPU U3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha S3bIKE
TEOMETPUH U CO3JaBaTh Fr€OMETPHUUECKUE MOJAEIIH, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHUI ammapar il PEIIeHHUs] MNPaKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJIYYEHHBIE PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBIISIETCS BKIJIIOUEHHE B KypC
CTEPEOMETPUM B HAdaJle €ro W3y4YeHUs 3ajad, pelaeMblXx Ha YpPOBHE
MHTYUTUBHOTO MMO3HAHHUS, U ONpPeeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa Hajl
HUMH, YTO CHOCOOCTBYIOT Ppa3BUTHIO JOTHYECKOTO M TMPOCTPAHCTBEHHOTO
MBIIUIECHHS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K
JAIbHENIIEMY U3YUYEHUIO IPEIMETA.

[IpeanouTenne OTHAETCS HAISAHO-KOHCTPYKTUBHOMY METOYy OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuUTHME IPOCTPAHCTBEHHBIX IPEICTABICHUN Y
YYAIIUXCA B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUYET pElICHUs 3a1ad Ha
CO3/laHH€  MPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  OINEPUPOBAHME
IPOCTPAHCTBEHHBIMU o0Opa3amu. Co3maHue oOpa3a MPOBOJUTCA C ONOPOW Ha
HarJIIHOCTh, a OINEpUpOBaHUE OO0pa3oM — B YCIOBHUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHMS €r0 UCXOAHOTO COJIEP KAHMSL.

OcHoBHBIE copeprkaTenbHbie JTUHUN Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukm», «IIpsiMble ¥ TIJIOCKOCTH B IPOCTPAHCTBE», «Teia BpalieHus»,
«BeKTOpBI M KOOPAMHATHI B TPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenenserca He TOJbKO [0 COJEp)KAaTeNIbHbIM JIMHHMSM, HO W 1O ToJaM
oOy4eHHs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yjbTaTaM
OCBOCHHUS paboueil MporpaMmbl, pacrpefeia€HHbBIM MO0 TrojaM o0ydeHwus,
CTPYKTYPUPOBAHO TakuM 0Opa3oM, 4YTOObI OBJIAJCHHE TI€OMETPUUYECKUMU
MOHATUSIMUA U HAaBBIKAMHU OCYLIECTBIISIOCH MOCIEA0BATENIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIIOUYAINCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUN 0O0ydaroImuXxcs, paciiupss U
yriy0nsisa e€, o0pasys MPOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun orBoautcsa 2 yaca B Hegemo B 10 kiacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a qBa roga ooyuenus - 102 yqeOHbIX vaca.



COAEPKXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHOMAaTUYECKOM TOCTPOCHUH CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3auMHOEe pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE. MEPECEKaroIuecs,
napajyieldbHble W CKpelIuBamommecs mnpsmMble. [lapamnenbHOCTs OpsMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE. MAPAJUICIBHBIE TMPSIMbIE B IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPAMBIX; HNApAIIIEIBHOCTh MPAMON M IJIOCKOCTU. YTJIBI C
COHAINPABIICHHBIMU CTOPOHAMH; YIOJ MEXAy HpsIMbBIMH B IPOCTPAHCTBE.
[TapaitenbHOCTH IJIOCKOCTEM: MapaJyIeIbHbIC IJIOCKOCTH; CBOICTBA
napajyiedbHbIX IUIockocTeil. IlpocTeiiline MNpoCcTpaHCTBEHHBIE (PUTYpPBHI HA
IUIOCKOCTH: TETPAdp, KyO, napajiesienune; MoCTpOeHUE CEYEHHUI.

[lepneHAUKYISIPHOCTE IPSIMOM U IJIOCKOCTH: NEPIIEHANKYJISIPHBIE NIPSIMBIE B
IPOCTPAHCTBE, MpsAMbIE MapajulelibHble W NEPHEHAUKYJAPHbIE K IJIOCKOCTH,
IPU3HAK NEPHEHAMKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TeOpemMa O MpsSIMOn
NEPHEHANKYJISIPHON IIIIOCKOCTH. YTJbl B IPOCTPAHCTBE. YroJl MEXAY INpsSMON H
IUIOCKOCTBIO;  JIBYTPaHHBIM  yroji, JIMHEMHBIA yroa JBYTPaHHOTO  YIUIA.
[lepneHAUKYIJISIp ¥ HAKJIIOHHBIE. PacCTOSHAE OT TOYKH JI0 IUIOCKOCTH, PacCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  OpOeKIuss  (GUryppl Ha  IUJIOCKOCTb.
[lepneHAMKYISIPHOCT  TUIOCKOCTEHM: MpU3HAK  MEPHEHIUKYISIPHOCTH  ABYX
iockocren. Teopema o TpEX NepHeHANKYIIApax.

MHororpasHHuKHu

[ToHsiTHE MHOTOIPAHHHUKA, OCHOBHBIE JIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipuzma: n-yronpHas
pU3Ma; TPAaHU U OCHOBAHUA MPU3MBI; TpsiMasi U HAKJIOHHAs NPU3MBbI; OOKOBas U
IOJIHAS IIOBEPXHOCTh PU3MBI. [Tapamtenenunen, IPSIMOYTOJIBHBIN
napajuie’enunes U ero cporcrea. Ilumpammpa: N-yronpHas nupamuza, TpaHU U
OCHOBAaHME MUPAMHJIbl; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHU/IBI; TPaBUJIbHAS U
yceu€HHas MNHUpaMuja. JIEMEHThl Mpu3Mbl M nupamMuabl. [IpaBusbHbIE
MHOTOI'PAHHHUKH: MOHSITUE MPABWIBHOIO MHOIOTPAaHHUKA; MpaBUJIbHAsA MPU3Ma U
NpaBWIbHAs TMHUpPaAMHA; TpaBUJIbHAS TpPEYyrojibHasg NHpaMuAa W MPaBUIbHBIN
TteTpadap; KkyO. IlpeacraBieHune O MpaBUWIIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nonaexasap u ukocarap. CeueHust pu3Mbl U TUPAMUIBIL.

CummeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOH,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B NOHUPAMHUAAX, MNapajuiejenunenax,
IIPaBUJIbHBIX MHOTOIPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB. pEOpa, [HWAaroHal W, YIJIbL.
[Tnomans OGOKOBOW MOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOW TMOBEPXHOCTH TMPSMOM MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHON MHUPaMUIB,
TeopeMa O IUIomanu yceu€éHHoM mnupamuabl. [lonstue 06 o6béMe. OOBEM
MUPaAMUJIbI, TPU3MBL.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOMIEHWS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOI0OHBIX TEJI.

11 KIIACC

TeJsia Bpaimuenus

[Hununapuyeckas MMOBEPXHOCTH, oOpazyroliue UAJTMHIPUYECKOM
MOBEPXHOCTH, OCh LWJIMHAPUYECKON mMoBepXHOCTH. [lununHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, O0Opa3yloliass U OCh; IUIONAAh OOKOBOM U TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU MmoBepxHOCTU. KOoHyC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh, IUIOMaJb OOKOBOM M TIOJHOM NOBEPXHOCTH. YCEUYEHHBIH KOHYC!
oOpa3ylollye U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UeHTp, paaudyc, AUAMETP; IUIOIIAJIb TMOBEPXHOCTH CHEPHI.
B3auMHoe pacniosnoxenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
I01aaAb chepsl.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTU. Pa3BépTKa IMUIMHAPA U KOHYCA.

KoMmOuHaniuu Ten BpamieHUss UM = MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoOJIO cdepnl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAaIllCHHUS.

[Tonsarue 06 060nEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 00 00bEMe
NPSIMOYTOJILHOTO Tapajuieenunena u ciencteuss u3 He€. OO0bEM IUIMHIpA,
koHyca. O0BEM 11apa u 1momab chepsl.

[Tomo6nble Tenma B mpocTpaHcTBE. COOTHONMICHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEJ.

Ceuenus 1mwimHApa (mapayieIbHO W NEPICHIUKYISIPHO OCH), CCUCHHUS
KoHyca (MmapajielbHOe OCHOBAaHHIO W MPOXOJSIISe Yepe3 BEPIINHY), CEUCHHS
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocT U B mpocTpaHcTBe. ClioKeHUE U BEIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. Pa3znoxkeHue BekTopa 1o TpéM HEKOMILTaHAPHBIM
BekTopaM. IIpaBwio mapamienenunena. Pemrenue 3amad, CBS3aHHBIX €
IIPUMEHCHUEM TIPABWJI JCUCTBUM C Bekropamu. [IpsMoyrosnbHas cucrema



KoopauHat B npocTtpaHcTBe. Koopaunatel BekrTopa. lIpocremmme 3agaum B
KOOpJMHATax. YTOd Mexay BekTopaMu. CKaJasipHOE NpPOU3BENECHHE BEKTOPOB.
Brluncienne yrioB Mexay NPsSMBIMHU U INIOCKOCTSIMU. KoOpamMHAaTHO-BEKTOPHBIN
METO/ IIPY PEIICHUH F€OMETPUYECKHX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPAMMBI  y4EOHOTO TMpeaMeTa
«MaTeMaThKa» XapakTepu3yrTCs:

I'paknanckoe BOCIIUTAHUE!

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIEerocsl Kak aKTHBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIECTBA, MPEACTABICHHEM O
MaTEMaTHUYECKNX OCHOBaX (PDYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBICHUH,
nporenyp TpakaaHCKoro oOmiectBa (BBIOOPBI, ONPOCHI M TMp.), YMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKIUSAMY 1 HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE!

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaXJaHCKOU UICHTUYHOCTH, YBAXKCHUS K
MIPOLIIOMY Y HACTOAILIEMY POCCUMCKON MATEMATUKH, HEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MaTEMAaTUKOB U POCCUMCKONW MAaTEMaTUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATHUX JOCTIXKEHUW B JIPYTMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEHN POCCHICKOTO HapoJa,;
c(hOpMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OJTUYECKOTO  IOBEJCHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOUYAS ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ad4, peneHni, pacCyXIEHHUI;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACTEKTAM Pa3JIMYHbIX BUJOB HCKYCCTBA.

dusnyeckoe BOCIUTAHUE!

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 3/J0pOBOTro U 6e30macHoro oopasa >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 370pPOBBIO (3I0pOBOC NMUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OTZIbIXA, peryisapHas dusnueckas AKTUBHOCTB); bu3nyecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
NEATEIBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pazmuuHbiM  chepaM  NPOECCUOHAIBHOW  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccun W peannu3oBbIBATh COOCTBEHHBIC KU3HCHHBIC TIUJIAHBHI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa30BaHHUIO U
caMO0Opa30BaHUI0 Ha TPOTSHKCHHH BCEH XU3HU, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a7a4 MAaTEMaTHIECKON HAIPaBICHHOCTH.

IKOJOTHYEeCKOe BOCTIMTAHHE!

c(OPMUPOBAHHOCTHIO SKOJIOTHYECKOW KYJIbTYPHI, TMOHUMAHUEM BIUSHUSA
COLMATBbHO-PKOHOMUYCCKUX TPOIIECCOB Ha COCTOSIHHE IMPUPOTHOW M COIUATBHON
Cpellbl, OCO3HAaHHEM TJI00AJBHOTO  XapakTepa 3KOJOTHYECKUX IMpodJieMm,;
OpUCHTAIMCH Ha MPUMEHEHHE MaTEeMaTHYECKHX 3HAHUH JUIsl pelleHUs 3aj1ad B
o0lacTh OKpyXKamIel cpeipl, IJTaHUPOBAHUS TIOCTYNKOB U OIEHKA WX
BO3MO>KHBIX MTOCIIEACTBHM JJIsI OKPY KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHs HAyKH M  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHHEM
MaTeMaTHYECKOH HAyKH Kak c]epbl YeIOBEUeCKOH JesITeNbHOCTH, DTamoB ¢
pa3sBUTHSA W 3HAYMMOCTH JUUI Pa3BUTHS [MBHWIM3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYECKOW KyJbTYypOW KaK CpEJACTBOM IIO3HAHHS MHUpA,
TOTOBHOCTBIO OCYIICCTBIIATH IPOCKTHYIO M HCCIICIOBATCIIbCKYIO JICITCILHOCTD
WHIWBUIYATHHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeAMETHBIC PE3yJbTaThl OCBOCHHS IPOTrpaMMBbI YUeOHOro IpeaMeTa
«MaremaTHKa» XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusMu, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeliCMBUSMU.

1)  Vuueepcanvmvie  nosmasamenvhvle  Oelicmeus, — 0Oecnevu8arom
Gopmuposanue 6a306bIX KOSHUMUBHLIX Npoyeccos ooyuarouwuxcs (ocsoenue
Memo008  NO3HAHUSL — OKpYJicaowe2o  Mupa;  NpuUMeHeHue  J102U4eCKUXx,
UCCNe008aMeNbCKUX ONepayull, YMeHutl pabomams ¢ ungopmayueil).

ba3oBble JJoruuyecKue 1eMCTBUSA:

e BBIABJIATh M XapaKTCPHU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTeMaTHYCCKHX
OOBCKTOB, TMOHATHH, OTHOUICHUN MEXIY MOHATHAMH, (OPMYIUPOBATH
ONpe/CICHUST  TMOHATHH, YyCTaHABJIMBATh CYIICCTBCHHBIH  IMPHU3HAK
KJIacCU(UKAIIUA, OCHOBAaHMS JJiI OOOOIICHHS W CpPaBHCHUSA, KPUTCPHUH
IPOBOJIUMOI0 aHAJIN3A,;

e BOCHPHHHMATH, (OPMYJUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTCIIbHBIC W OTPUIATEIbHBIC, CAMHWYHBIC, YacTHbIE M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTEMaTUYCCKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
NPOTUBOpEYNs B (akTaxX, JaHHBIX, HAONIOJCHUAX W YTBEPKICHUSIX;



npemiaratb  KpUTEpUW  JUIA  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

e JeJaTh BBIBOJLI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH,

e IPOBOJHTH CaMOCTOSITCIIBHO J0Ka3aTelIbCTBA MaTEMaTHICCKHUX
YTBEPXKACHHUHA (MIPSAMBIC M OT MPOTHUBHOTO), BHICTPAMBATH apTyMEHTAITHIO,
IPUBOIUTL TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS Y BBIBOJIBI,

e BBIOMpaTh CIOCOO pelmieHus ydeOHOW 3amaun (CpaBHHMBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpATh HaMOOJCE MOAXOMANIMN ¢ y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHEB).

Bba3oBble uccienoBaTeIbCKHeE 1€ CTBUS

e HCIOJB30BaTh BOMPOCH KaK MCCIEIOBATECIBCKUN HHCTPYMEHT TIO3HAHHS;
dbopmynpoBaTh BONPOCH], (UKCUPYIOIIME MPOTUBOpeUne, MpodiemMy,
yCTaHaBIMBaTh HCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJHTH CaMOCTOSITEIIBHO CIUTAHMPOBAHHBII AKCIIEPUMEHT,
UCCJIE/IOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SIBJICHUSA, TIPOIECCA, BBISABICHUIO 3aBHCHMOCTCH MEXKITY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMU;

e  CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U 00OOIIICHHIA,

e TIPOTHO3WPOBATH BO3MOXHOE Pa3BUTHE MPOIECCa, a TaKKe BBIIBUTATH
MIPEAIOJIOKEHHS O €T0 PAa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nuHpopmanueii:

e BBIABJIATH JACPUIUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJII OTBETA
Ha BOIPOC U IS PEIICHUS 3aa4H;

e BHIOMpaTh  WHGPOPMAIMIO W3  UCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHAM3WPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITHIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS,

e CTPYKTYypHUpOBaTh MH(OPMAIIHIO, TIPEACTABIATH €€ B pa3IMUHbIX (HOopMax,
WJUTIOCTPUPOBATH Tpaduuecky;,

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITCIIBHO
c(OpMYyJIMPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanvhvie KOMMYHUKAGMUGHble  Oelicmeusi, 00ecneuusaom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVUAIOUWJUXCSL.

OO0menue:



BOCIPUHUMATh M  (HOPMYIHPOBATH CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIETISIMU OOIIEHHUS; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 33/1a4l, KOMMEHTUPOBATh IMOIY4YEHHBINA Pe3yibTarT,

B X07ie 00CY>XICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CY>KAaeMOIl TeMBI,
npo0JieMbl, perraeMoi 3a/1aui, BbICKAa3bIBaTh UJIEH, HAIICJIEHHBIC HA TIOUCK
pEIlIEHHUs; COTMOCTABIATH CBOM CYXIEHHS C CYXICHUSIMU JIPYTUX
YYaCTHHMKOB JHajiora, OOHapyXHBaTh Pa3JInYMe W CXOJCTBO IMO3UIHI; B
KOPPEKTHOH Gopme HopMyITUpOBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS,
OpeACTaBIATh  pe3yJbTaThl  PEUICHHS  3aJaud,  SKCICPUMEHTa,
UCCIICIOBaHMsI,  TMPOEKTa;  CAaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yYETOM 3a/1a4 MPE3CHTAIlMU 1 0COOEHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCIOJb30BaTh  MPEUMYLIECTBA  KOMAHIHOM U
WHJMBUAYAJIBHOU paOOThI IPU PEIICHUU YU€OHBIX 3a/1a4; MPUHUMATH 11€JIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBAaTh OPraHU3allUI0 COBMECTHOM
paboThI, pacnpeensaTh BUAbl padoT, JOTOBapUBaTLCA, 00CYK/IaTh MPOLIECC
U pe3yJibTat paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
y4acCTBOBATh B TPYMITOBBIX (popmax paboThl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIC); BBIIOIHATH CBOIO YacTh pabOThI M
KOOPAMHUPOBATb CBOM JICUCTBUSI C JPYrMMU WICHAMU KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHSIM,
chOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBUSI.

Vuueepcanonuvie  pezynamuenvie  Oeticmeus, obecneuusaiom

G opmuposanue cMbICI0BbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 pelieHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI C YYETOM HOBOM
uH(pOopMaLuu.

CaMOKOHTPOJIB!

BJIAJETh HABBIKAMU TO3HABaTEIbHON pedaeKkcur KaK OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB,;
BJQJIETh CHocobamMu CaMONPOBEPKH, CaMOKOHTpOJIS Ipolecca M
pe3ysbTara peuieHus MaTeMaTHYeCKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTh NpPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOATENbCTB, JAHHBIX, HAMJIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylibTaTa I€JIM U YCJIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHUS WIM HEAOCTW)KEHUS PE3YJIBTAaTOB IEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHATUAMU: TOUYKA, IPsIMas, IUIOCKOCTb.

[IpuMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IPU PELICHUH
reOMETPUYECKUX 3a/ad.

OnepupoBaTh NOHATUAMU: MMAPATUIETBHOCTh U MEPIEHINKYISIPHOCTD IPSIMBIX
Y TJIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pACIOJIIOKEHHE NPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh IMOHATHAMH. JABYTPAHHBIM YroJl, TPaHU JBYI'PAaHHOIO YIJIa,
pedpo ABYTPAHHOTO yria, JUHEHHBIA Yroyl JBYIPaHHOIO YIJIa; rpajyCcHas mepa
JIBYTPaHHOTO yTJIA.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHMK, BBIMYKJIBIA M  HEBBITYKJIBINI
MHOTOI'PAHHMK, 3JIEMEHTHl MHOTOI'PaHHUKA, IPABUJIbHBII MHOTOI'PaHHHUK.

Pacnio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHHKOB (MHUpaMuja; MpPHU3MA,
PSIMOYTOJIBHBIN MapajuieenuIe, Kyo).

KnaccuduimpoBarb ~ MHOTOIpaHHHMKHM,  BbIOMpass ~ OCHOBaHUSA A
KIaccUpUKanuu (BBIMYKIIBIE W HEBBIMTYKIbIE MHOTOTPAHHHUKH; MPaBUIbHBIC
MHOTOTPaHHUKH; MIPSIMbIC ¥ HAKJIOHHBIC TPU3MBI, TTAPAJUICIICITUITCIb).

OneprpoBaTh MOHATUAMHU: CEKYLIAs INIOCKOCTh, CEUEHHNE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIMIIBI TIOCTPOEHUS CEYEHUM, UCTIOIb3YSl METO/I CJIEJIOB.

CrpouTth ce€YeHUsT MHOTOIPAHHMKOB METOJOM  CJIEOB,  BBIIOJHAThH
(BBIHOCHBIC) IJIOCKUE YEPTEIKU M3 PHCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHUJ
CBEpXY, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXOKJIECHUE FEOMETPUUYECKHUX BEJIMUMH 10 00pa3uaM Wiu
aNropuT™MaM, NPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOABl NPU PELICHUU
CTAHJAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUU MEXIY IBYMS
TOYKaMHM, OT TOYKM JO IMpPsAMOW, OT TOYKM J0 IUIOCKOCTH, MEXAY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE FEOMETPUUYECKHUX BEJIMUMH 10 00pa3uaM Uiu
aNropuT™MaM, NPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOAbl NPU PELICHUU
CTAHJAPTHBIX MAaTEMATUYECKMX 3aJad HAa  BBIYUCIEHHE YIJIOB  MEXAY
CKPCIMBAIOIIMMHUCS TPAMBIMH, MEXKAY IPSAMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSAIMH, IByTPAHHBIX YTJIOB.



Bbraucnare 00bEMBI M TUIOIMIAN MOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma,
nupamMuia) ¢ [OpUMEHEHHEM (OpPMYJ;, BBIYHCISATH COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMAaMHU MTOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMU. CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYpax, MPEJICTaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

[TpumensaTh TeomeTpudeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIaraoiuX HECKOIbKO IIAroB PEIICHMs], €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOU (opMe.

[IpyMeHATP MPOCTEUIIHE NPOrpaMMHBIE  CpPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOIUTH NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC W
YKA3HU, PACIIO3HABATH IIPOSIBJIEHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHWS HA MPAKTUKE. AHAJM3UPOBATh PEAbHBIC
CUTyallun W IIPUMEHATh HW3YYEHHBIE IOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOpMYIMpPOBAaHHOM MPOOJIEMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallUd Ha s3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUHI M TEOPEM, anmnapara ajareopbl; pemarthb
IIPAKTUYECKHE 3aa4H, CBA3AHHBIE C HAXO0KICHUEM T€OMETPUYECKUX BEJINYMH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHAPUYECKAs MOBEPXHOCTh, OOpa3yroliue
HWIMHAPUYECKOM  NOBEPXHOCTH;  LWIMHIAP,  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3HaBath Tesa BpaiieHus (HWIMHID, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OnepupoBarh MOHATHAMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CETMEHTA; IIapOBOW CJIOM, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CIIOS,;
LIapOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ted  BpalleHWs,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HOopMyIL.

OmnepupoBaTh MOHATHSAMH. MHOTOIPDaHHUK, BIHUCaHHBIK B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpaIICHUS.

Bb4McasTh COOTHOLIEHUS MEXY IUIOIMAIIMU MOBEPXHOCTEH M 00BEMaMu
MOJIOOHBIX Tell.



N3o00pakaTh m3ydaembie (QUTYpPBI OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBINOTHATE (BBIHOCHBIE) INTOCKUE YEPTEIKU U3 PHCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpaIllCHHUS .

W3BnekaTh, WHTEPHOPETHPOBATH M MpeoOpa3oBbiBaTh HHGOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPECTABICHHYI0 Ha YepTekKax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JEUCTBUSA CJHOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXKEHHS BEKTOPA Ha YUCJI0, OOBACHITH, KAKUMH CBOMCTBAMHU OHM 00J1aJal0T.

[IpuMeHTh MpaBUiIO NapasieIenunea.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M TPOU3BEICHUE BEKTOPA HA YUCIIO, YTOI MEXKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHHUE, PACKIAJbIBaTh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsTh TeoMmeTpuueckue (HakThl ISl PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAratolnX HECKOIBKO [IAaroB PEUICHUS, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOU (hopme.

Pemartp npocrenmme reoMeTpUYeCKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaun Ha [0Ka3aTeNbCTBO MATEMATUYECKUX OTHOIIEHUM U
HaxX0XXJICHUE TeOMETPUUYECKUX BEIUYUH MO 00pasiaM Wid airOpUTMaM, IMPUMEHSIS
M3BECTHBIE METO/IBI IPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a]1a4.

[IpumeHsaTs OpOCTEHIIHE IPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUM B UCKYCCTBE.

[IprMeHATh TMOJIydYEHHBIE 3HAHWS Ha MPAKTUKE. AHAIM3UPOBATH PEaJIbHBIE
CUTyallud W IMPUMEHATb HW3YUYECHHBIE IIOHATHUS B MPOLECCE IOWCKA PELICHUSA
MaTeMaTU4eCcKu CHOPMYIUPOBAHHON TMPOOJIEMbI, MOJEIUPOBATh pPEATbHBIC
CUTyallud Ha SA3bIKE TE€OMETPUH, MCCIEIOBaTh IIOCTPOCHHBIE MOJAEIU C
WCIIOJIb30BAHNEM T€OMETPUUYECKUX TTOHSATUHN U TEOpEM, almapara anreophl; pemarhb
IIPAKTUYECKHE 3a/1a41, CBA3aHHBIE C HAXOXKIECHUEM T€OMETPUUECKUX BETUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
Kourpoabubie IIpakTHyeckue
n/m NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoTsbI padoThI
pecypchbl
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMbIe 1 TNTIOCKOCTH B MTPOCTPAHCTBE. 12 1
[TapaniaenbHOCTh NPSMBIX U IIOCKOCTEN
3 [TepneHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYrubl MeXAy NPSAMBIMHU U TUIOCKOCTSIMHU 10 1
5) MHOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHUE: ceYeHNs, PACCTOSIHHS U YTIIBI 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KIIACC

KosnyecTBO yacos JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne ni/n P Kontposabubie IIpakTHueckue (unbp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypchl

Tena Bpamenus 12

OOBEMBI TEN 5

BekTopbl 1 KOOpAWHATHI B IPOCTPAHCTBE 10

[ToBTOpeHUE, 06001ICHNE, 7 1

cUCTEMaTH3allUs 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







HOYPOYHOE INIVTAHUPOBAHUE
10 KJIIACC

KoJsun4yecTBo 4yacoB JJIeKTPOHHBbIE

Ne Hara undgposbie
Tema ypoka Koutpoabuble IlpakTuueckue
n/m Bcero u3ydeHust o0Opa3oBaTe/bHbIE

padoThI padoTsbI pecypesI

OCHOBHBIE TIOHSTHSI CTEPEOMETPUH: TOYKA,

npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.

[IpaBuna n300pakeHus: HA PUCYHKAX: 1
M300paKeHUsI INIOCKOCTEH, apaliebHbIX

npsMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus:. MepECCKarOMECCs MIOCKOCTH,
NnepeceKkaromumecs npamMasa U rmiI0CKOCTb

[TonsTus: MepeceKarommecs mI0CKOCTH,
NnepeceKkarommecs npsamas U rmiIoCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHHe MHOTOI'PaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEkKaX

HauanpHble cBeneHMs 0 KyOe U TUupamue,
WX pa3BEPTKU U Mojenn. CedeHus 1
MHOTOTPAaHHUKOB

HauanbHble cBefieHus 0 KyOe U nmupamuae,
uX pa3BEpTKU U Moaenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTHE 00 AKCMOMATUYECKOM
MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUU U CICACTBUS U3 HUX




TToHsATHE 00 AaKCUOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTHE 00 AKCMOMATUIECKOM

9 IIOCTPOECHUHU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM

10 MIOCTPOECHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxeHue NpsiMbIx B

1 MIPOCTPAHCTBE: MepeceKarommect,
napajuieNbHbIe U CKPEIIMBAIOIINECS
psSIMbIE
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B

12 MIPOCTPAHCTBE: MapasuIeNIbHbIE IPSIMbIC B
IIPOCTPAHCTBE; MapaJUIEIBbHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B

13 npoctpanctie: [lapannenbHOCTh NpsSMOU U
IUIOCKOCTH

14 VYTl ¢ COHaNPaBJICHHBIMA CTOPOHAMHU

15 VYron Mexay NpsSIMbIMU B POCTPAHCTBE

16 Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

17 [TapaynenbHOCTb MIIOCKOCTEN!
napasuieJIbHbIe MIOCKOCTH

18 CBoiicTBa napayyieNbHBIX IOCKOCTEN

19 [Ipocreiimume MpocTpaHCTBEHHBIC (DUTYPHI

Ha TJIOCKOCTH: TETPadap, KyoO,




napaajaCICIIHIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenuii
KonTponpHas padora no teme "IIpsimbie u

22 MJIOCKOCTH B IPOCTPAHCTBE.
[TapaynenbHOCTb NPSAMBIX U INIOCKOCTEH"
[TepnieHAUKYIAPHOCTD MIPSIMOU U

23 IUIOCKOCTH . MIEPIEHAUKYJISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [Tpsimble napaienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [IpsimMble napaiienbHble U
NEePIEHIUKYIISPHBIE K IITIOCKOCTH

26 [Tpu3Hak NepHeHMKYIAPHOCTH MPSIMON U
IIJIOCKOCTH

97 [Tpu3Hak NepHeHIMKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

28 Teopema o0 psIMOIL TEPIIEHINKYIIAPHON
IIJIOCKOCTH

29 Teopema 0 IpsIMOI IEPIIEHIUKYIIAPHOU
IIJIOCKOCTH

30 Teopema o nipsIMO¥ NEPIIEHIUKYIIAPHOU
IIJIOCKOCTH
[leprieHauKyNIAp M HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

39 [lepnenauKynsip U HaKJIOHHBIE. PACCTOSHUE

OT TOYKH OO INIOCKOCTH, paCCTOSIHUEC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyNAp M HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
IIPSIMOM 10 IJIOCKOCTH
[TepieHIUKYIIAp U HAKIIOHHBIE. PACCTOSHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY
IPSIMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJ, TMHEHHBIN yroJl
JIByTPaHHOIO yria

37 JIByrpaHHbIi yroJj, TMHEHHBIN yroi
JBYTPaHHOIO yria
[lepneHIUKYISIPHOCTD MIIOCKOCTEH:

38 IIPU3HAK NEPIIEHIUKYJIIPHOCTH ABYX
IJIOCKOCTER
[lepneHIMKYISIPHOCTD MIIOCKOCTEH!

39 NPU3HAK MEPIEHANKYISIPHOCTH JIBYX
IUIOCKOCTER
[leprnieHAUKYISIPHOCTD MIOCKOCTEH!

40 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IUIOCKOCTEN

41 Teopema o0 TpEX nmepHnEeHAUKYISIPAX

42 Teopema o Tpéx neprneHANKYIIpax

43 Teopema o0 TpEX nepneHAUKYISApax
KonTponbhas pabora no temam

44 "[lepneHAUKYISIPHOCT NPSAMBIX U

IUIOCKOCTEN' M "YTIIbl MEXAY IPSIMBIMU U




IUTOCKOCTIMU'

45

46

47

IToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPDAHHUKA, BBIITYKJIIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHMKA

[Tpusma: N-yronpHas npu3Ma; TpaHu U
OCHOBaHUS MIPU3MBI; MIpsIMasi U HAKJIIOHHAs
npu3Mbl; OOKOBas M TOJIHAS TIOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIH
napajuieJIeuIe]] ¥ €ro CBOMCTBA

48

[Inpamuia: N-yrojpHas NMpaMuaa, FPAHU U
OCHOBaHME MHpPaMU/Ibl; OOKOBas U MOJIHAs
[IOBEPXHOCTB IMUPAMHU/IbI; IPABUIIbHAS U
yCed€HHas nupamuia

49

[IpaBunbHBIE MHOTOTPAHHUKH TIOHSTUE
MPABWJIBHOI'O MHOT'OIPAHHUKA; TPaBUJIbHAS
npU3Ma U MpaBUIbHAs MUPaMUJA;
npaBUiIbHAS TPEYrojbHas MUpaMua u
NpaBUIbHBIN TETpa’ap; Kyo

50

[IpencraBienue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOJeKadip U
HUKOCadIP.

51

CummeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIIBHO TOYKH, NMPSMOM, TNIOCKOCTH.
DJIEMEHThl CHMMETPHUH B IUpaMuaax,
napajuiejenunenax, npaBUiIbHbIX
MHOT'OI'PAaHHHMKAX




Brrunciaenue 31eMeHTOB MHOT'OTPAaHHHUKOB:

52 . 1
pEOpa, IMaroHau, yrisl
[Tnomans 60KOBOI MOBEPXHOCTH U IOJIHOM
53 MOBEPXHOCTH MPSAMON PU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomanas 6OKOBOW MOBEPXHOCTH U
54 MOBEPXHOCTH TIPABWIILHOUW MUPAMUJIBI, 1
TeopeMa O TUIOIIAN OOKOBOI MOBEPXHOCTH
YCEYEHHOW MUPAMUIbI
55 KonrtponbHas pabora o Teme 1
"MHoOrorpaHHuKH'"
56 [TonsiTre 06 06bEMe 1
o7 O06bEM upaMuIbl 1
58 O0BEM TUpaMUIBI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMUIBI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MbI 1
63 OO0BEM TTPU3MBI 1
64 KonTtponsHas pabota no teme "O0bEMBI 1
MHOT'OI'paHHHUKOB"
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITUS
65 3HaHMi. [locTpoeHue ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
66 3HaHWI. Berancienne pacCTOSTHUI: MEXITY 1

JIBYMsI TOYKaMH, OT TOYKHU JI0 MPSIMOM, OT




TOYKH OO0 IMJIIOCKOCTH, MCKIAY
CKPCHIMBAIOIUMUCA ITPAMBIMHA

67 Hrorosas koHTpoJIbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BerYuciIeHne yIiioB: MEXIy

68 CKPEUTUBAIOIIMMHUCS TIPIMBIMH, MEXKTY
IPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIIOB MEXKIY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KIIACC

Ne /0

Tema ypoka

Cdepa u map: ueHTp, paauyc, Iuamerp;
TUTOIIA]Ih TIOBEPXHOCTH Chepbl
BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTebHask INIOCKOCTh K
chepe; iomaas chepsl

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3obpaxkenue chepsl, mapa Ha
miockocTu. CedeHus mapa

[unuaapudeckasi MOBEPXHOCTD,
o0Opa3zyromue NUIUHIPHIECKOM
IMOBEPXHOCTH, OCb HHHHHHPHHGCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3ymolas 1 och;
IUIOIAh OOKOBOM M MOIHON
IIOBEPXHOCTHU

N300paxkeHne NUIUHAPA HA MIIOCKOCTH.
Pa3zséptka uununapa. Ceuenus
WIMHAPA (TUIOCKOCTHIO, MapalIeIbHON
WA TICPIICHIUKYIISIPHOM OCH IIUJTHH/PA)
Konudeckast ToBepXHOCTh, 00pa3yrolue
KOHUYECKOU MMOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW ITOBEPXHOCTH




Konyc: ocHOBaHuE U BEpIIMHA,

8 oOpa3syroias 1 0Ch; IO OOKOBOM 1
IOJIHOM MOBEPXHOCTH
YceuéHnblil KOHyC: 00pa3yronme u

9 BBICOTA, OCHOBAHUSA U OOKOBas
MMOBEPXHOCTh
N306paxkenne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (mI0CKOCTRIO, TApAIICILHON
OCHOBAHUIO, U IIOCKOCTBIO, TPOXOIAIICH
4yepe3 BEpLIUHY)

11 KoMb6unanust ten BpaieHus u
MHOTOTPaHHUKOB
MHOrorpasHukK, ONMCaHHbIN OKOJIO

12 cdepsl; chepa, BUcaHHAs B
MHOTOTPaHHHK WJIH B TEJIO BPAILIEHUS

13 [Tonsitue 06 06BEME. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM IHHIpa, KOHYCa

15 O06BEM mapa u rwiomaas cheps
[Tono6HbIe TeNna B MPOCTPAHCTBE.

16 CoOTHOIICHHS] MEXTY TUIOIIAISIMHU
MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEIl

17 Konrponsnas padora no Temam "Tena
BpameHus’ u "O0beMsbl TeT'

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 Crno)xeHue ¥ BRIYMTAHHE BEKTOPOB

20 YMHOK€EHHE BEKTOpa Ha YHUCIIO




21

Pasnosxenune BexTopa 1o TpéM
HEKOMILJIaHapHBIM BekTOpaM. [IpaBuiio
napaJiesienumnena

22

Pemenue 3amad, cBI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JENUCTBUM C
BEKTOPAMU

23

24

[IpsiMoyrosbHas cucreMa KOOpJUHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CKanspHoe
MIPOU3BEICHNE BEKTOPOB

25

Brruucnenue yrioB Mexy NpsMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHatHO-BEKTOPHBINA METOT IPU
pPELIEHNHN TEOMETPUUECKHX 3a1a4

KonrtpomnsHas padota no teme "BexTopbl
Y KOOPJIUHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucremMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHne U
cucreMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpenue, 0600mEeHne u
cUcTeMaTu3alys 3HaHui. 3agauyn
MJIAHUMETPUHU U METOJIBI X PEIICHUS




[ToBTOpeHME, 0600MIICHNE 1

31 cucTeMaTH3aus 3HaHU. 3agaun 1
IUTAHUMETPUHU M METOJIBI MX PEIICHUS
[ToBTOpeHue, 0600ImIeHNE 1
39 cucTeMaru3ainus 3HaHui. OCHOBHbBIC 1
¢burypsl, ¢pakTsl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIbHAsE paboTa 1 1
34 [ToBTOpeHME, 0000IIEHNE 1 1
CUCTEMaTH3alisl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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