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1. MOACHUTEJIBHASA 3AIINCKA

1.1. PabGouass mporpamma y4deOHOTO Kypca «I'eomeTpusi» 0a30BOro ypOBHS
st obywaromuxcss 10 —11 kmaccoB paspabotana Ha ocHOBe DeaepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIFOIIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO M II03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

1.2.0EJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX |
NPEIMETHBIX PE3yJIbTaTOB OOyUYEHHUS TE€OMETPHH B HAIMpPABICHWU JHMYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIIMOHAJILHONM MaTeMaTH4eCKOou
IPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPABIJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WACATHHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yuUalmxcs, a Takke KauyecTB MBIIIJICHUs, HEOOXOAMMBIX [JIsl aJanTalydd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOM HAINPaBIEHHOCTH, TaK U TYMaHUTaPHOU.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUHU IIETIOYKU JTOTHICCKUX YTBEPIKICHUIN
B XOJI¢ pCIICHUS TEOMETPUYECKUX 3aJayd, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IMPH PEHICHUH 3a/lad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaibHOro OBbITHS, (opMa
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHUE YCIHENIHOTO TO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4E€OHOM M TPYIOBON J1€ATEIBLHOCTH,



SBIISIETCS OAHMM M3 MPO(PECCHOHATIBHO BAXKHBIX KayeCTB, MOITOMY aKTyallbHa
3ajaya (POpMUpPOBaHUS y OOYUYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mnporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHELM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEIIHOTO MPOJIOJIKEHUST 00pa30BaHuUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUIM
Ha YpOBHE OCHOBHOT'O 001Iero oopazoBanus. Takum oOpa3zoM, oOydaromyecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMUs, CBS3aHHBIC
CO CHeru(puKON TeoMeTpuH W HEOOXOAMMBIE ISl JKM3HU B COBPEMEHHOM
oOmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYUTh T'€OMETpPHUIO Oolee
IyOOKO, €CIM B JaJbHEWIIEM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIFOTCS:

« popMHUpOBaHUE NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPBI

U 0CO3HaHUE €€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

 popMupoBaHUE MPEJCTABICHNS O MHOTOTPAHHUKAX U TellaX BPAILCHUS Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

 popMHUpOBaHUE YMEHHUS PacO3HABATh HA YEPTEkKaX, MOJEIAX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKU U TeJia BpalCHMUS;

¢ OBJIQJICHWE METOJAMM DEIICHUS 3a/Jad Ha TOCTPOCHHUS Ha H300paKeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e popMupOoBaHWME yYMEHHS OMNEPUPOBATH OCHOBHBIMH  TOHSATHSAMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIQ/ICHUE AJITOPUTMAaMU PELICHUs] OCHOBHBIX TUIOB 33]a4; (POpMUPOBAHUE
YMEHHsI TPOBOJUTH HECJOXHBIC JO0Ka3aTeNbHBIC PACCY)KICHUS B XOJE
pEelIeHUs CTEPEOMETPHYECKMX 3aJad W 3aJad ¢  [PaKTUYCCKUM
COJZIEpKaHUEM;

e Pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH o0yuarouiuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



 popmupoBaHre (QYHKIHMOHATIHHOW TPAMOTHOCTH, PEJICBAaHTHOW I€OMETpPUU:
YMEHUE PaCIO3HABATh MPOSBICHUS T'€OMETPUUYECKUX MOHATUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, NPUMEHSATh OCBOEHHBI TI'€OMETPUUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, M ONPEAEIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3adady Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copepikarenbHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHM OCYUIECTBIISIIOCH MOCEA0BATENBHO U MOCTYNATENBHO, €
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluXxcs, pacuiupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

1.3. MECTO YYEBHOI'O KYPCA B YYEGBHOM I1JIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



2.COAEPXKAHUE YYEBHOI'O KYPCA
2.1. 10 KIIACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuyielbHble W CKpelBaromuyecs mnpsMele. [lapamienbHOCTs NOpSMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYJISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, NpaBUIbHAs TPEYroJibHas NHpaMuAa M TPaBWIbHbBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, MNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JHMaroHalH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUJIBLHON MUPaMUJIbL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

2.2. 11 KJIACC

Tesia Bpalmenus

[Hunuuaapuyeckas MMOBEPXHOCTb, oOpazyronue HUIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepxHOCcTU. KOHyC: OCHOBaHKE U BEpIIMHA, 00pa3yronas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U MIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOJAOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mmockoctu U B ripocTpaHcTBe. CI0KEHUE U BHIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnrenenunena. Pemienne 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KOOpaMHAT B mpoctpaHcTBe. KoopamHatel Bektopa. Ilpocreiimme 3amaum B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



3.IIJIAHUPYEMBIE PE3YJIBTATbBI
3.1 JUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHSI IPOrpaMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHMBOrO OYyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEW Ha MPUMCEHEHHE MaTeMAaTHYSCKUX 3HAHWHA JJIA PEUICHHs 3a1ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

3.2 METAIIPE/IMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHOIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAujeeo  Mupa;,  NpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

* BBISIBIISATh M XapPaKTEPHU30BATh CYIICCTBCHHBIC NMPU3HAKA MAaTEMAaTHYSCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICICHUS]  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

eBBISIBJISITh ~ MAaTEMaTWYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHIECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BEIOMpPATh CIOCOO pelieHus y4eOHOM 3agadyu (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodIieMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHMS,
mpoliecca, BBISBICHUIO 3aBUCUMOCTEH MEXJIy OOBEKTaMH, SIBICHUSMH,
MIPOIIECCAMH,

e CAMOCTOSITENBHO (HOPMYIHPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yjbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e IPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

¢ BBISIBIIATH JCPUITUTHI WH(GOPMAITUH, JTAHHBIX, HEOOXOIUMBIX JIJIsi OTBETa HA
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH(OPMAITUIO U3 UICTOYHUKOB Pa3JIMYHBIX TUIIOB, AaHAJTU3UPOBATh,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYPHPOBATh WHPOPMAITHIO, MPEACTABIATh €€ B Pa3UYHBIX (QopMmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



e BOCIIPUHUMATh B (POPMYJIMPOBATH CYKJICHUSI B COOTBETCTBUH C yCIOBUSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS IO XOIYy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

eB X0J/I¢ OOCYXJICHHUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMOU TEMHI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOPPEKTHOH Popme PopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHS,;

o IPE/ICTABIISATH PE3YJILTATHI PEUICHUS 3a/1a4uH, SKCTICPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTA; CaMOCTOSATEIHLHO BBIOMPATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a/1a4 MPe3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U HUCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYyaTIbHON
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh OPTaHW3allUI0 COBMECTHOW  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e Y4aCTBOBATh B IPYNIOBBIX (popmax paboThl (0O0CYKIeHuUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHUCTBUSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
Gdopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCOO PEIICHUS C
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

eBJIAJICTh HAaBbIKAMU  [O3HABATEIbHOM  pEeQIEKCMH KaK  OCO3HAHUS
COBEPULIAEMBIX JEUCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMHU  CaMOINPOBEPKH, CAMOKOHTpOJIA Tpolecca H
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJEHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa ILEIH W YCIOBUAM, OOBSICHSTH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

3.3. IPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX IPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPAHHBIM yroJl, TpaHU JABYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapalJIeJICIUIIE IbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BHUI
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HAa BBIYMCIICEHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKHM [JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA MPSIMBIMU, MEXIy TMPSAMONM U  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATUS B IPOLECCE IIOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXO0KICHUEM T€OMETPUYECKNX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSl, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJHOKEHHS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJd MEXIy
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemartp npocreimme reoMeTpU4eCKUE 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe IPOTPAMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYYEHHBIE 3HAHUS HA TMPAKTUKE: aHAIU3UPOBATh pPEabHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, ammapaTa aireOpbl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.
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n/n NPOrpamMMbl Bcero 5 p o0pa3oBaTe/ibHbIE PeCYPChI
padoTbI padoThbI
http://school-
1 Beenenue B crepeomeTpuio 10 collection.edu.ru/catalog/rub
[IpsiMbIe U TUTOCKOCTH B http://school-
2 npoctpanctse. TIapaiieHOCTh 12 1 collection.edu.ru/catalog/rubr/7ed38401-
- 26b8-11da-8¢d6-0800200c9a66/18/?
http://school-
3 [MepneHANKYIAPHOCTD IPSAMBIX U 12 collection.edu.ru/catalog/rubr/7ed38401-
IJTOCKOCTEM 26b8-11da-8cd6-0800200c9a66/18/?
http://school-
4 VYTIIbI MEX/Ty TIPSIMBIMH 1 10 1 collection.edu.ru/catalog/rubr/7ed38401-
INIOCKOCTAMHU 26b8-11da-8cd6-0800200c9a66/18/?
5 MHOTOrPaHHHKH 11 1 http://school-collection.edu.ru/catalog/
6 OGBEMBI MHOFOTPAHHHKOB 9 1 http://school-collection.edu.ru/catalog
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUSA U 4 1 http://school-collection.edu.ru/catalog
YIJIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOIT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpoubnsie IIpakrnyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypchbl
padoThbI padoThbI
http://school-

1 Tena Bpamenus 12 collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/18/?
http://school-

2 OGBEMEL TEI 5 1 collection.edu.ru/catalog/rubr/7ed38401-
26b8-11da-8cd6-0800200c9a66/18/?
http://school-

3 BekTopsl 1 KOOpAUHATEI B 10 1 collection.edu.ru/catalog/rubr/7ed38401-

MIPOCTPAHCTBE 26b8-11da-8cd6-0800200c9a66/18/?

4 [ToBTOpenue, o6odIIEHKE, . 1

cHCTeMaTH3amus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME




KTII TEOMETPHUSA 10 KJIIACC

e Tema ypoka Aara IIpumeyanus
n/n U3y4YeHHus

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IPSIMAs], IIOCKOCTb,

1 npoctpancTBo. [IpaBuia n300pakeHus: Ha PUCYHKaX:
N300pakeHHsI TUTOCKOCTEH, MapaslIeIbHbIX MPSAMBIX (OTPE3KOB),
CeperHBbl OTpe3Ka

5 [TonsiTHs: nepecekaronIrecs MIOCKOCTH, IIEPECEKAIOINECS
npsiMasi ¥ IJI0CKOCTh

3 [TonsTHs: nepecekaronrecs MI0CKOCTH, MEPECEKAIOINECS
npsiMasi ¥ IJI0CKOCTh

4 3HAKOMCTBO C MHOTOI'PaHHUKAMHU, U300pakeHne
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha IPOEKIIMOHHBIX YepPTEkKaX

5 HauanbHble cBeieHUs 0 KyOe U UpaMuje, ux pa3BEPTKU U
Mozienu. CeueHuss MHOTOTPaHHUKOB

5 HauanbHble cBeieHUs 0 KyOe U upaMujie, uX pa3BEPTKU U
Mozenu. CeueHnss MHOTOTPAaHHUKOB

7 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

3 [TonsiTHE 00 AKCHOMATHYECKOM ITOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX

9 [TonsiTHE 006 AKCHOMATHUYECKOM ITOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

10 [TonsiTHE 06 aKCMOMaTUYECKOM TOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

1 B3anmHOe pacrosokeHne NpsiMbIX B IPOCTPAHCTBE:
NIEPECEKAIOIINECS, TapaJIEIbHbIE U CKPEIMBAOIUECS MPSMBIE
[TapamienpHOCTD MPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE:

12 napaJuleJIbHbIE MIPSIMBIE B IPOCTPAHCTBE; NapaUIEIbHOCTD TPEX
IPSIMBIX

13 [TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:
[TapannensHOCTH NPSIMOM U TIJIOCKOCTH

14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU

15 VYros Mexay NpsIMBIMU B ITIPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapaniaenbHOCTh MIIOCKOCTEN: NapalieIbHbIE INIOCKOCTH

18 CBolicTBa MapaJIENbHBIX IUIOCKOCTEN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTH:




TeTpa’Ip, KyO, mapasuiesenumes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenuii

29 KoHntposnbnas padora o teme "[Ipsmple u II0CKOCTH B
npocTtpaHcTie. [lapamienbHOCTh TPSMBIX U TIJIOCKOCTEH"

93 [TepnieHANKYIAPHOCTD NPSIMOM U IJIOCKOCTH:
HEePIEHANKYIIPHbIE MIPSIMbIE B IPOCTPAHCTBE

24 [Ipsimble napasuienpHble U NEPIIEHIUKYIISIPHBIE K IIIIOCKOCTH

25 [TpsiMble napanienbHble U NePHeHIUKYIISPHbIE K INIOCKOCTH

26 [Ipu3Hak nepneHMKyJISpHOCTH MIPSIMON U IUNIOCKOCTH

27 [Tpu3Hak neprneHAuKyYISpHOCTH NPSIMOM U IIIOCKOCTH

28 Teopema o0 npsMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH

29 Teopema o0 mpsiMON NEPIEHANKYISIPHOMN TIIOCKOCTH

30 Teopema o0 TpsMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH

31 [TepnieHMKYIISAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKH J10
IJIOCKOCTH, PAaCCTOSIHUE OT MPSMOM /10 IJIOCKOCTH

39 [TepnieHMKYIISAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOM 10 MIIOCKOCTH

33 [lepnieniuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU 10
IUIOCKOCTH, PaCCTOSIHUE OT IPSIMOM /10 TNIOCKOCTH

34 [TepnieHUKYIISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10
IJIOCKOCTH, PAaCCTOSIHUE OT MPSMOM /10 IJIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXY IPSIMO U INIOCKOCTBIO

36 JIByrpaHHbIN yroj, TUHEHHBINA yroj ABYIrpaHHOrO yria

37 JIByrpaHHBIN yroJl, TMHENHBIN YroJl ABYTPAHHOIO yria

38 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: IPU3HAK
NEePIEeHIUKYIIPHOCTH ABYX IIOCKOCTEN

39 [TeprnieHIUKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN

40 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN

41 TeopeMa 0 TpEX nepHeHANKYIAPax

42 TeopeMa 0 TpEX nmepneHAUKYIApax

43 Teopema o TpEX mepreHANKYIIApax
KonTtponbHas padora no Temam "[leprieHAUKyIIpHOCT

44 IPSIMBIX U IJIOCKOCTEN" 1 "YTUIBI MEKIY MPSIMBIMU U
10cKocTAMU"

45 [loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE AJIEMEHTHI

MHOT'OT'paHHUKA, BBIITYKJIBIC U HCBBIITYKJIBIC MHOT'OT'PAaHHUKH,




pa3BEPTKAa MHOTOTPaHHUKA

[Tpusma: N-yronpHas npu3Ma; rpaHd U OCHOBAHUS MTPU3MBIL;

46 npsiMasi 1 HaKJIOHHAs TTPU3MBbI; OOKOBAs M TIOJIHAS IOBEPXHOCTH
HPU3MBI

47 [Tapannenenunen, IpsIMOYTOJIbHBIN Mapaieienure]] 1 ero
CBOMCTBA
[Mupamuaa: N-yronpHasi nupamMua, TpaHu U OCHOBAHUE

48 NUpaMu/Ibl; OOKOBas U MOJIHAS TIOBEPXHOCTH MUPAMUJIBI;
NpaBUIbHASA U YCCUEHHASA TUpaMUIa
[TpaBuiIbHBIE MHOTOTPAHHUKHU: MTOHSATHE MPABUIBHOTO

49 MHOTOTpaHHHKA; IPaBHIbHAS TPU3Ma U MPAaBUIIbHAS TTHPAMHIA;
NpaBWIbHAS TPEYroJbHAS MUPAMUAA U MPABIIIBHBINA TETPAdIP;
KyO

50 [IpencraBienue o npaBUIbLHBIX MHOTOTPAHHUKAX: OKTAd/Ip,
JOJICKAd TP U KKOCAIP.
CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIHLHO TOUKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHThl CAMMETPUU B TUPaMUIaX,
napasuieNienune1ax, NpaBuiIbHBIX MHOTOIPaHHUKAX

59 Brrurcnenue 31eMeHTOB MHOTOTPaHHUKOB: pEé0Opa, TMAaroHau,
YTIIBI
[Tnomane 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH

53 IPSIMOM IIPU3MBI, TUIOIIA b OCHOBAaHUI, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH TMPSMON TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTH MPABMIBHOMN

54 MUPAMHUJIBI, TEOPEMA O TUIOMIA U OOKOBOI MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

55 KonrtponsHas pabora o teme "MHoOrorpaHHUKHN"

56 [Tonsarue 06 00BEMeE

57 O0BEM TUpaMHUIbI

58 O0BEM mupamMuIb!

59 O0béM UpamMuIbI

60 O0BEM mupamMuIb!

61 O06BEM npu3MBbI

62 O0BEM pU3MBI

63 O06BEM npu3MBbI

64 Kontponbnas pabora mo teme "OOBbEMBI MHOTOTPaHHUKOB"

65 [ToBTOpenue, 0600IIeHNE cUCTEMATU3ALUs 3HAHHUH.
[TocTpoeHne ceueHmit B MHOTOTpaHHHKE

66 [ToBTOpenue, 0600IIeHNE cUCTEMAaTH3aLUs 3HAHHUH.

Brrunciaenue paCCTOHHHﬁI MCXKAY ABYMS TOYKaMHU, OT TOYKHU OO0




HpSIMOfI, OT TOYKHU O INIOCKOCTU, MCIKIY CKPCIIMBAOIITUMHUCA
MMpAMbIMHA

67

68

[IpoMexxyTouHas artecTanus

[ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS 3HAHHHA.
BrluncieHue yrioB: MeXIy CKPEIINBAOLIMMUCS IPSIMBIMH,
MEXy PSIMOW H IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB
MEX]y TUIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




KTII TEOMETPHUA 11 KJIACC

JlaTa
Ne i/ Tema ypoka NpUMeYaHus
U3y4eHusi

Cdepa u map: ueHTp, paauyc, IuameTp; IIonab
MTOBEPXHOCTHU Chepbl

BzanmMHoe pacrionoxenue cepsl ¥ INIOCKOCTH;
KacaTeJbHasl IJIOCKOCTh K cdepe; miomanb cepsl

N300pakenue cdepsl, mapa Ha miockocTH. CeueHus
3 mapa

BxonHo# KOHTPOJIB(0CTaTOUHBIE 3HAHMUS)
[Munuuapuyeckas HOBEPXHOCTh, 00Opa3yrolue

4 LHWJINHAPUYECKON MOBEPXHOCTH, OCh LIMIIMHIPUYECKON
MIOBEPXHOCTHU

Hunuuap: ocHOBaHMs 1 OOKOBast MIOBEPXHOCTb,
5 o0pa3ymolas 1 och; IJI0MAaAb OOKOBOM U MOTHOM
MTOBEPXHOCTH

N300pakenne nuimHApa Ha TUIOCKOCTH. Pa3BépTka
mrHapa. CedeHus MMHIpPa (TUIOCKOCTHIO,
MapajuIeIbHOW WU TIEPIICHAUKYISIPHON OCH
IUAJTUHIPA)

Konnueckast moBepxHOCTh, 00pa3yronme KOHUYECKOn
7 MMOBEPXHOCTU, OCh M BEPIIMHA KOHUYECKOU
MMOBEPXHOCTHU

Konyc: ocHOBaHue U BepiInHa, 00pa3yrolas U OCh;
IUI0IIab OOKOBOI 1 MOJHOM MOBEPXHOCTH

VY ceuéHHBIN KOHYC: 00pa3yrolue 1 BbICOTA;
OCHOBaHHUS U OOKOBas MOBEPXHOCTh

N3o0pakeHne KoHyca Ha MIIOCKOCTH. Pa3BépTka
10 konyca. CeueHus KoHyca (TIOCKOCTHIO,
napajuieIbHOM OCHOBAHMIO, U MJIIOCKOCTBIO,

MIPOXOAAIICH Yepe3 BEpLINHY)

11 Kom0Ounanus ten BpauieHus: ¥ MHOTOIpaHHUKOB

MHororpaHHMK, ONMCAaHHBIN 0K0JI0 chepsl; chepa,
BIIMCaHHAsl B MHOTOT'PaHHUK WJIM B TEJIO BpaILlCHUS

12

13 TToustue 00 00bEMe. OCHOBHEBIE CBOIICTBA 00BEMOB

Ten
14 O0BEM UIMHIIpa, KOHYyCa

15 O065BEM mapa u wiomaas cheps

16 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS




MEXy TUIOIIASIMH TOBEPXHOCTEH, 00bEMaMH
MOJTOOHBIX TeJ

KourponsHas padora o tremam "Tena Bpainenusd” u
p p P

17 "O6bemsb Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CroxeHre 1 BEIYMTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO

21 Paznoxenue BekTopa 1o TpéM HEKOMITJIAHAPHBIM
BekTopam. [IpaBuino napamnenenunena

99 Pemenue 3anay, cBSI3aHHBIX C IPUMEHEHHEM MTPaBUII
JEUCTBUI C BEKTOpaMHU
[IpsiMoyronbHas cucTeMa KOOPJMHAT B IIPOCTPAHCTBE.

23 Koopaunatsl Bextopa. [Ipocteitue 3agaun B
KOOpJIUHATaxX

24 VYron mexay Bekropamu. CKalsipHOE TPOU3BEICHHIE
BEKTOPOB

25 Brruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METOJI IIPU PEILIEHUN
reOMEeTPUUYECKUX 3a7a4

97 KonTponbhas padora no teme "BekTopsl u
KOOpJUHATHI B IPOCTpaHCcTBE"
[ToBTOpeHue, 06001IeHNE U CHUCTEMAaTH3AIUs 3HAHUH.

28 OcHoBHbIe GUTYPBI, PAKThI, TEOPEMBI Kypca
TUTAHUMETPUHI
[ToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alHs 3HaHU.

29 OcHoBHbIE QUTYpHI, PaKThl, TEOPEMBI Kypca
IUTAHUMETPUHI

30 [ToBTOpEeHMEe, 00001IEHNE U cHUCTEMATH3aUs 3HAHUH.
3amaun TUIAaHUMETPHH U METOJIBI UX PEIICHHS

31 [ToBTOpenue, 0000IIeHNE U cUCTeMaTH3alHs 3HaHU.
3amaun TUIAaHUMETPHH U METOJIBI UX PEIICHHS
[ToBTOpenue, 0000IIeHNE U cUCTeMaTH3alHs 3HaHUI.

32 OcHoBHbIE QUTYpHI, PaKThl, TEOPEMBI Kypca
CTepeOMETpUH

33 [TpomesxyTouHas aTTecTanus

34 [ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIMs 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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