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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbInUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTpaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riy0OKo, €clii B JajbHEHIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M Tellax BpPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAlICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEN
o0yyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOIY OOYy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eometpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0ydeHUs Ha YPOBHE CpeTHEro o0IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEIOBATENIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeOMETpuU. Toyka, mOpsMas, IUJIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble M CKpelluBaroluecss mnpsMble. [lapamienbHOCTs NOPSIMBIX U
IJIOCKOCTEl B MOPOCTPAHCTBE: TNapajyielibHble TMPSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIETBHOCTh MPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPsIMbIMU B MPOCTPAHCTRBE.
[TapanienbHOCTB MJIOCKOCTEM: napaJsuiesibHbIe IJI0OCKOCTH; CBOMCTBa
napajuieNIbHbIX TUIocKocTel. [Ipocteifmnie mpocTpaHCTBEHHbIE (QUTYpPHI Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W MEPHEHIUKYISIPHBIE K IJIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MpPSMOW M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaAUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSHHE
OT TpsMOM 7O  TUIOCKOCTH,  NpOeKIus  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKU; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: n-yrojspHas nupamuia, TpaHd U
OCHOBaHUE MHUpPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUABL, IPABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE MPAaBWIBHOTO MHOTOTPAaHHMKA; NMPaBWIbHAs NpU3Ma U
MpaBWIbHAS THPAMUIA; NpPAaBWIbHAs TPEYrojbHAs MNUPaMUA W MPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexka’ap u ukocasap. CeueHust Ipu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPIMOM,
IUDIOCKOCTH.  DJIEMEHTBl CUMMETPUHM B NOUpPaAMHUAAX, MapajuiesenuIenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UJTUHIPUYECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IJIOMIAb MOBEPXHOCTH C(hEpHI.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
TI0A b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka IUIMHIpA U KOHYCA.

KoMmOuHanuy Tenm BpalleHuss YW MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1UIMHIpA,
konyca. O0BéM mapa u miomab chepsl.

[lomo6ubsie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Cedennsi nwIMHApa (HapaJiieIbHO M TEPHEHIUKYISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUEHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTtop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXeHHEe BEeKTOpa Ha 4yucio. Pa3noikeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MIPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ BekTopamu. [IpsamoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I IIPU PEIICHUN F€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOrO OOIIECTBA, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUUYHBIX CTPYKTYpP, SBIICHHM,
npolenyp TrpaxaaHCKoro oOiiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTEMaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUXKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, paccyKXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KU3HHU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢du3rIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKWU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71ad MaTeMaTHUEeCKOW HAITPAaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MaTeMAaTHYECKHX 3HAHMHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAaykKh W  OOIICCTBCHHOW TPAKTUKH, TOHHMMaHHEM
MaTEMaTUYECKOW HAyKu Kak c(epbl YeIOBEYSCKOH JCATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJCHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WUHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO MpeaMeTra
«MartemaTuka» XapaKTepU3yITCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIBHBIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelicmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCNEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308biX KOCHUMUBHBLIX NPOYECCO8 0OVUAOWUXC (0CB80eHUe
Memo0o0o8  NO3HAHUSL  OKpYyJcanwe2o  Mupa,  HpuMeHeHue  JIo2U4eCKUX,
ucce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBblesiornyeckue1eic TBUS :

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKM MaTEeMaTUUECKUX
0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
OompeeieHUs] TOHATHM;  yCTAHABIWMBATh  CYIIECTBEHHBIH  IPHU3HAK
KJIaccu(UKaIMi, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAMMOIO aHAJIN3a;

e BOCIpUHUMATH, (POpMYyIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJLITH  MaTeéMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIIOUEHU 110 aHAJIOTUU;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHHs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBblenccienoBarenbckme1eicTBUs:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MpoOIeMYy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
OpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
IOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IIPOLECCa, a TAKXKE BBIIBUIATh
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeQUUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHPOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPEJICTABICHNUS;

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, o0becneuusarom

copmMupo8aHHoCms COYyUANIbHBIX HABLIKOE 00YYAIOUJUXCA.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M INUCBMEHHBIX TEKCTAX, JaBAaTh MOSICHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; COMOCTaBJISITh CBOM CYXKIEHHS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJAMHUPOBATh CBOW JCHCTBHSI C JAPYTUMH UWICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH II03HABaTEIbHOW pediekcMH Kak  OCO3HAHUS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTh NpPU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLINOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSMHU: TIAPATUICTIBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TPaHU ABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOTO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS  JUIs
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH; TPABWIHHBIC
MHOTOTPaHHUKH; TIPSMBIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICTICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUIIBI TOCTPOCHUS CEUYEHUH, UCTIONB3YSI METOJI CJICIOB.

CtpouTh CeuUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3ay1aun Ha HaX0XkKJACHUE TE€OMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, IIPUMEHSSI HW3BECTHBIE AaHAJUTUYECKHE METOJbl TIPU PpEIICHUU
CTaHJIAPTHBIX MaTEMATUYECKUX 3a7ad Ha BBIYUCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAX0XKACHHUE TEOMETPHUUECKHUX BEJIUYMH MO 00pa3iiaM Uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHIAPTHBIX MAaTEeMAaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPSAMBIMHA, MEXKAY NPIAMOM W IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TIJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEAnoiaralolMxX HECKOJIBKO IaroB PEIIEHUS, €CIIM YCIIOBUS IPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
FEOMETPUYECKUX T C TPUMEHEHHEM (DOPMYIL.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHMCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIONIAJIMHU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYpbl OT PYKM M C MNPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUSL CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaIat0T.

[TpuMeHsTh TpaBUIIO MapajuiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJd MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB U MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaACKIaJblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl IS PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIaralinX HECKOIBKO IIaroB PEIIEHUs, €CIH YCIOBHUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pematp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUUYECKUX BETUYHMH MO 00pasiaM Wil alropuTMam, IpUMEHsIS
U3BECTHBIE METO/IbI IIPU PELIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaTr mpocTeMe NPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAMTE TpUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONyYEHHBIC 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTU4eckKu CHOPMYIUPOBAHHON TPOOIEMBI, MOJACIUPOBATh pPEATbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHITHI M TE€OpEM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKJICHUEM T€OMETPUYECKUX BEJIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanmnepaseios u KounuecrBoyacos DJIeKTPOHHbIE
n/m | TeMIPOrpaMMbl Bcero KourpoJbHbiepadorsl | IIpakTuueckuepadoTh (wipposrIe)
o0pa3oBaTebHbIepecypchl
1 BBenenue B ctepeomMeTpuio 10
[IpsiMBbI€ M TIIIOCKOCTH B
) MIPOCTPAHCTBE. 2 |
[TapamiensHOCTBIIPSMBIX U
TUTOCKOCTEH
3 HepneHm/niynﬂpHoCTBnpﬂme u 12
TUTOCKOCTEH
4 VYriel MeXIy OpSIMBIMU U 10 |
IJIOCKOCTSIMU
5 MHororpaHHuKH 11 1
6 OO0BEMBIMHOTOTPAHHUKOB 9 1
7 [ToBTOpEHUE: ceueHus, 4 |
PACCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME




11 KVIACC

KoaungyecTBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIPOrpaMMbl Bcero Koutpoabubiepaborsl | [IpakTuyecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
1 TenaBpatenus 12
2 O0BEMBITEN 5 1
3 BexTopsl 1 KoopIMHATHI B 10 |
MPOCTPAHCTBE
4 [ToBTOpEeHue, 0600IICHNE, 7 1
CUCTEMAaTU3AINI3HAHTH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro OThI

KonTtpoabublepad

[IpakTnuyeckunepad
OThI

DJleKTPOHHbIeNN(PPOBbIEOOPA30BATEIbHBI
epecypchbl

OcCHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTh,
npocTpaHcTBo. [IpaBuna
M300paXeHHs Ha PUCYHKaX:
M300pakKeHUS TIIIOCKOCTEH,
MapajuIeIbHBIX MPSMBIX
(OTpe3KOB), CepeMHBI
oTpe3Ka

[TonsTus: nepecexaronmecs
MIJIOCKOCTH, TIEPECEKAIOITHUECS
npsiMast ¥ INIOCKOCTh

IlonsaThs: MEPECCKAIOIMIUECA
IIJIOCKOCTH, IEPCCEKAIOIMIUECA
InpssMas 1 IJI0CKOCTb

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUE
MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIHOHHBIX
gepTexax

HavanwsHbie cBenieHus 0 Kyoe




U IApaMUJE, UX Pa3BEPTKU U
MOJEIIN.
CeyeHMSIMHOTOTpaHHUKOB

HauanbHubie cBeienus o Kkyoe
Y TUPAMU/IE, UX Pa3BEPTKH U
MO/ICIIH.
Ce4eHUSIMHOTOTPAaHHUKOB

Ilousitre 00
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPUHN U
CJICIOCTBUA N3 HUX

Ilousitre 00
AKCHOMAaTHYECKOM
MTOCTPOCHUH CTEPEOMETPHHU:
aAKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

10

ITousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

11

B3aumHoe pacnosoxenue
IPSIMBIX B IPOCTPAHCTBE:!




IIEpECEKAOIIHECH,
NapajuleIbHbIE U
CKPEILIMBAOIINECS MPSIMbIE

12

[TapamienbHOCTE IPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:
nmapajjiCJIbHBIC ITPSAMBIC B
MIPOCTPAHCTBE;
[apalyIeIbHOCTh TPEX
MPSAMBIX

13

[TapamiensHOCTE NIPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
[TapamrensHOCTE IPAMON U
IUIOCKOCTH

14

VTiel ¢
COHAINPaBJICHHBIMUCTOPOHAMH

15

Yron Mexay npsSMbIMU B
MPOCTPAHCTBE

16

Yron Mexay IpsMbIMU B
MIPOCTPAHCTBE

17

[TapannenbHOCTIIOCKOCTEM:
MapajuIeIbHBICTUIOCKOCTH

18

CaolicTBanapauieIbHBIXILIOC
KOCTEN

19

[Ipocreitmme
MIPOCTPAHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTH: T€Tpadp, KyO,
napajuieJenumne;y

20

[ToctpoenueceueHni




21

[ToctpoeHneceueHni

22

KonTtponsHas pabota o Teme
"[IpsiMble U TUIOCKOCTH B
[IPOCTPAHCTBE.
[TapayienbHOCTBIIPSAMBIX U
miockocTeit"”

23

[lepnenuKyIApHOCTD
MIPSIMOM M TJIOCKOCTH:
MEPIEHIUKYIISIPHBIE IIPSIMBIE
B IPOCTPAHCTBE

24

[IpsimMble mapayensHbIe U
MEPIEHUKYIISIPHBIE K
IIJIOCKOCTH

25

[Ipsimbie mapasienbHbIe U
MePIEeHIUKYIISpHBIE K
MJI0CKOCTH

26

[Tpusnak
MePIEeHIUKYIIPHOCTH
MPSIMOM U TUIOCKOCTH

27

[Tpuznak
MePIEeHIUKYISIPHOCTH
MPSIMOM U TIOCKOCTH

28

Teopema o npsmoit
MePIEeHIUKYIAPHOMI
MIJIOCKOCTH

29

Teopema o npsamoii
MIEPIEHIUKYIAPHOU
IJIOCKOCTH




30

Teopema o npsmoit
NEPIEHIUKYIIAPHON
IIJIOCKOCTH

31

[Iepnenaukyisap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 INIOCKOCTH,
paccTosiHue OT MPAMOU 110
IIJI0CKOCTH

32

[lepnenaukyisp n
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNTIOCKOCTH,
paccTosiHue OT MPAMOM 110
IJIOCKOCTH

33

[Tepnienaukynsp u
HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTostHue OTIPSIMOM 10
IJI0CKOCTH

34

[Tepnienaukynsap u
HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTosiHue OT MPsIMOU 10
TJI0CKOCTH

35

VYTIbl B IPOCTPAHCTBE: Yol
MEXy NPSMOU U
IUIOCKOCTBIO

36

JIByrpaHHBIN yroJi, TUHEHHBII
yroJj ABYIPaHHOIO yrila

37

JIByrpaHHBIN yroJi, TUHEHHBII




yroJl ABYTPaHHOI'O yria

38

[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

39

[lepnenuKyIApHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

40

[lepnenuKyIApHOCTH
IJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

41

Teopema o
TPEXMEPIIEHANKYITAPAX

42

Teopema o
TPEXMEPIICHANKYIAPAX

43

Teopema o
TPEXTIEPIICHIUKYIISIPAX

44

KounTpossnas pabora no
TeMaMm
"[lepnieHIUKYISIPHOCTD
MPSAMBIX U IIOCKOCTER" 1
"Vrisl MEeXy IPSAMBIMU U
MJI0CKOCTAMU"

45

Ilonsatue MHOI'OIrpaHHHUKa,
OCHOBHBIC 3JICMCHTBI

MHOT'OI'paHHUKA, BBITYKJIBIC U




HEBBIITYKJIbIE
MHOTOT'PAHHUKH; Pa3BEPTKA
MHOTOI'paHHUKA

46

[Ipu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS NPU3MBI;
npsiMasi 1 HaKJIOHHast
MIPU3MBbI; OOKOBAs U MOJIHAS
MTOBEPXHOCTb MTPU3MBI

47

[Tapamenenunen,
MIPSIMOYTOJIbHBIN
HapajuIeNIeIUIe] U €ro
CBOMCTBa

48

[Inpamuia: n-yrosipHast
MpaMuzia, TpaHy U
OCHOBaHHWE NIMPAMU/IBL;
OOKOBast U MOJIHAA
ITOBEPXHOCTh TUPAMMU/IBI;
IIPaBWJIbHAS U yCEYEHHAs
nupamuaa

49

[IpaBunbHbIC
MHOTOTPAaHHUKU: TIOHSTHE
MIPaBUIIHLHOTO
MHOTOTpaHHUKA; TIPaBUIIbHAS
mpu3Ma U npaBujIbHas
MUpaMua; IpaBUiIbHAs
TpeyrojibHas nupamuaa u
MPaBUWJIbHBIN TETpadp; KyO

50

[IpencraBnenue o
MPaBUIIbHBIX




MHOTOI'PaHHUKAX: OKTa3IP,
JOACKadIp U UKOCAdIP.

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENILHO
TOYKH, IPSAMOU, TIJIOCKOCTH.
DNEeMEHTBICUMMETPUH B
nupamuiax,
napajuiesienuneaax,
MIPaBUIILHBIXMHOTOIPaHHUKAX

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAJN, YTJIbI

53

[Tmomane 6oxoBO#
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTH MPSIMOi
MIPU3MBI, TUIOIIA/Ib
OCHOBaHMH, TEOpEMa O
OOKOBOI MOBEPXHOCTHU
MPSAMOUN MPU3MBbI

54

ITmomans 00KOBOI
MTOBEPXHOCTH U TIOBEPXHOCTH
MPaBUJIBHON TTUPAMU/IBI,
TeopeMa O IUIomaa OOKOBOM
MOBEPXHOCTU yCCUEHHOU

A PAMM/IBI

55

KonTtponpHas pabota o Teme
"MHororpaHHuKu"

56

[TouaTreo000BEME

57

OO6BEMIIUpPaMUIBI




58

O0BpEMIUpamMu Il

59

O0BpEMIUpamMu Il

60

O0BEMIHpamMu I

61

OO0BEMIIPU3MEI

62

OO0BEMIIPU3MEI

63

OO6BEMITPU3MBI

(U N S U N Ry

64

KonTpombHas paboTa no teme
"O06bEMBI MHOTOTPaHHUKOB"

65

[ToBTOpEHue, 06061IeHNE
CHUCTEeMaTU3als 3HaHH.
[ToctpoeHune ceueHuii B
MHOTOTPaHHUKE

66

[ToBTOpeHue, 0600IICHNE
CHCTEeMaTH3aIus 3HaHUH.
Brrunciienue paccTosHU:
MEXy TBYMSI TOYKaMHU, OT
TOYKH JI0 MPSIMOMU, OT TOUKH
JI0 TUTOCKOCTH, MEXKITY
CKPEITUBAIOIINUMHUCS
MIPSIMBIMHU

67

HroroBasikoHTpoibHasspaboTa

68

[ToBTOpEHUE, 0000IIICHNE
CHUCTEMAaTH3aIMsl 3HAHWM.
Brruunciienue yrios: Mexy
CKPEIIMBAIOIIUMHUCS
MPSIMBIMU, MEX]Ty TIPSIMOH U
MJI0CKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKITY




IIJIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

68




11 KVIACC

Ne
n/
n

Temaypoka

KoaudecTBo4acon

Bcer
0

KonTpoabublepad
OThI

[IpakTnuyeckunepad
OThI

DJleKTPOHHBbIeM(PPOBHIEOOPa30BaTEIbLHbIED
ecypcsl

Cdepa u map: 1eHrtp,
panuyc, 1uamerp;
TUTOIIA/Ib IOBEPXHOCTH
cdepbl

B3anmHoe pacrionoxenue
chepsl U IIIOCKOCTH;
KacaTeJbHasl IIIOCKOCTh K

chepe; iomaas chepsl

N3obpaxenue chepsl,
1iapa Ha MIOCKOCTH.
Ceuenusimapa

Huwmaapuyeckas
MTOBEPXHOCTb,
oOpazyromue
HWIMHAPUYECKON
MTOBEPXHOCTH, OCh
IAJTUHIPHIECKOM
MTOBEPXHOCTHU

L{umuHIp: OCHOBaHUS U
OOKOBas MIOBEPXHOCTD,
oOpa3ymolas 1 ocCb;
TUIOIIa b OOKOBO 1
MOJTHOW TIOBEPXHOCTHU




N300pakenue nuinHapa
Ha IUIOCKOCTH. Pa3BépTka
uunuaapa. CeyeHus
UUATUHIPA (TIOCKOCTBIO,
MapayieIbHON WK
MEPIEHIUKYIIIPHON OCU
UATTUHIPA)

Konunueckas
TTOBEPXHOCTb,
oOpa3zytomue
KOHUYECKOUN
MMOBEPXHOCTHU, OCh H
BEpPIINHA KOHUYECKOU
MMOBEPXHOCTHU

Konyc: ocHoBanue u
BepIlInHa, oOpasyromias u
0Ch; IIJIOab OOKOBOH U
MIOJIHOM MOBEPXHOCTH

VYceu€HHbIN KOHYC:
o0pa3ymolne 1 BbICOTa;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTh

10

N3o006paxkenue koHyca Ha
IockocTu. PazBépTka
KoHyca. CeyeHus: KoHyca
(TIIOCKOCTHIO,
napajuieIbHON
OCHOBAHMUIO, U
IIJIOCKOCTBIO,




MPOXOISIIEHN yepe3
BEpILHHY)

11

KomOunamus ten
BpAIICHUS U
MHOTOTPaHHUKOB

12

MHororpassuk,
OTIMCAHHBIN OKOJIO
chepsr; chepa,
BMHCAHHAs B
MHOTOTPaHHUK WUJTH B
TEJIO BpalleHUs

13

ITousarme 00 00OBéMeE.
OCHOBHBIE CBOWICTBA
00BEMOB Ten

14

OOBEMITMIMHAPA, KOHYCA

15

O06bEM 1Iapa 1 TIomaIh
chepsl

16

ITonoGOHbIe TETA B
MPOCTPAHCTBE.
CoOTHOIIICHUS MEXKTY
IUIOIAAIMH
MMOBEPXHOCTEM,
00BpEMaMHU IO JOOHBIX TEIT

17

KontponpHas padoTa no
temam "Tena BpameHus"
n "O0beMsl Ten"

18

BekTop Ha miockocTu U B
IIPOCTPAHCTBE




19

CrnoxxeHue u
BBIYUTAHHUCB CKTOPOB

20

YMHOXEHUEBEKTOPAHAYN
CII0

21

Pasnoxenune BekTopa 1o
TpEM HEKOMIUIAHAPHBIM
BEKTOPAM.
[IpaBunonapannenenumne
it}

22

Pemenne 3amau,
CBS3aHHBIX C
MIPUMEHEHHUEM TIPABUIT
JNENUCTBHAN C BEKTOPAMHU

23

[IpsmoyronsHas cucteMa
KOOpJIUHAT B
MIPOCTPAHCTBE.
Koopaunarts! BexTopa.
[Ipocreitmume 3amauu B
KOOpJIUHaTaxX

24

Yroa Mexay BeKTOpaMH.
CkansipHoe
MIPOU3BEICHNE BEKTOPOB

25

Breruucnenue YIJIoB
MCKAY NPAMBIMU U
IIJIOCKOCTAMU

26

KoopaunaTtHo-
BEKTOPHBIN METOJ U
peleHnn
rE€OMETPUUECKUX 3a/1a4




27

KonTtponsnas padora o
teMe "BekTopsl u
KOOpAMHATHI B
npocrpaHcTee”

28

[ToBTOpEenue, 06061IEHNE
U CUCTEMaTHU3aLus
3HaHUH. OCHOBHBIE
¢burypsl, GpakThl,
TEOPEMBI Kypca
IUTAaHUMETPUU

29

[ToBTOpEeHue, 0600IICHNE
M CUCTEMAaTH3aIUs
3HaHni. OCHOBHBIC
¢burypsl, GakThl,
TEOPEMBI Kypca
MJIAHUMETPUHU

30

[ToBTOpeHuEe, 0600IICHNE
M CUCTEMAaTH3aIUs
3HaHUN. 3agaun
TJIAHUMETPUHU U METOIbI
WX pelIeHUs

31

[ToBTOpEeHUE, 0000IIICHNE
M CUCTEMATH3aIUI
3HAaHUU. 3agaun
TJIAHUMETPUHU U METOIbI
WX pelIeHUs

32

IToBTOpeHue, 0600IIeHNE
U CHCTeMaTH3alus
3HaHuiH. OCHOBHBIE




¢burypsl, hakTsl,
TEOpEMBI Kypca

CTEpPEOMETPUU

13 HrorosaskoHTpobHAsIpA
6oTa

[ToBTOpEenue, 06061IEHNE
34 1 CUCTEMATU3AINA

3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3os B.®., Kagomues C.b. u

apyrue, AkuuonepHoe oomectBo «M3narensctBo «IIpocBemmenne»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

MaremaTtuka: anredpa U Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eomeTpus :

M34 10—11-e xmacchl : 6a30BbIN U YTIYOJIEHHBIN YPOBHU : METOIMUECKHUE
pexkomenaaruu k yueonuky JI. C. Aranacsina, B. @. byry3oga, C. b.

Kanomuena u np. — Mockaa : I[Ipocsenienue, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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