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HOACHUTEJIbHAS 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIABISIEMBIX K
MaTeMaTH4YeCKOMYy OOpa3oBaHUI0, W TPAIUIUNA POCCHICKOrO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMU OCHOBY JIJII CaMOpPA3BUTHUS M HEMPEPHIBHOIO 0Opa3oBaHMUS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEOMETpHM Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHMsi OOYCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTHIO METANpEeIMETHBIX |
NPEIMETHBIX PE3YJbTaTOB OOYyUYEHHS TE€OMETPUU B HAIPABICHUH JUYHOCTHOTO
pa3BuTHs OOydaromuxcs, ¢GopMUpoBaHUS (YHKIIMOHATHLHONM MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTrUX YUYeOHBIX AUCIMIUIMH. Pa3BUTHE Y 00ydYaromuXxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIii, COOTHONICHUH PEATBHOTO0 W HWIACATHHOTO, XapakTepe OTPaAKEHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CHCTEME HayK U POJIM MaTEMAaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yUaluxcs, a TaKKe KauyeCTB MBINUICHUS, HEOOXOMMMBIX JUIsl aJanTarii B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorndyeckoe MbIieHHe, (HOPMHUPYEMOE TPH HM3YYCHHH OOYYarOIIMMHUCS
NOHATUHHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUN
B XOJIE pEHICHUS TEOMETPUYECKHX 3ajJad, YMEHUE BBIABUTATH M OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX ACSATENbHOCTH 4YeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
POCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COMHAIbHOrO ObITHs, Qopma
OTpaXEHUSI OKPYKAIOIIET0 MHPA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JICUCTBUTENBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM NESITEIHLHOCTH,



SBIISICTCS. OJHUM W3 TMPO(ECCHOHATHHO BaXKHBIX KAaueCTB, MOITOMY aKTyajlbHa
3amadya (QopMUPOBaHHUS Yy OOYyYaroUUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro oOIiero odpaszoBanus. Takum oOpa3om, oOyyaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €Clid B JajJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTikeHrne UenM OCBOEHHS MpPOrpaMMbl OOECIIEUMBAETCS PEHICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

 popMUpOBaHHUE MIPEACTABICHUS] O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYpPhI
Y OCO3HAHME €€ B3aUMOCBSI3H C OKPY>KAOIIUM MUPOM;

 popMupoBaHNE MpEACTaBICHUSI O MHOTOIPAaHHUKAX W TellaX BpaIeHUS Kak
O BaXHEUIIUX MAaTEeMAaTHMYECKUX MOJENSAX, MO3BOJIAIONIMX OMHCHIBATH U
U3Yy4aTh pa3HbIC SABJICHUS OKPY>KAIOIIEr0 MUPA;

 popMHpoOBaHNEe YMEHUS PACIIO3HABATH HA YepTEXKaxX, MOJEISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKH U Tejla BPAIICHHUS,

e OBJIQZICHUE METOJAaMHU PELICHUs 3aJlady Ha IMOCTPOEHHUS Ha H300paKEHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

e popMupOBaHHE yMEHHUS  ONEPHPOBATH OCHOBHBIMH  TOHATHSIMU O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE aJITOPUTMaMU PEIICHUS] OCHOBHBIX THUIIOB 3aj1a4; (popMupoBaHue
YMEHHS TPOBOAUTH HECIOXKHBIE JIOKa3aTelIbHbIE PACCYKICHUS B XOJE
pelIeHus] CTEPEOMETPUUYECKHUX 3aJad W 3aJad C  [PaKTUYECKUM
COJIep KaHUEM;

e Pa3BUTHE MHTEIIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEN O0Yy4aroluxcs,
MO3HABATEIHLHON aKTUBHOCTH, MUCCIIEOBATEIHCKUX YMEHHUM, KPUTHUYHOCTH
MBIIIJICHUS;



e popmupoBanre (YHKIMOHATBLHOM TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU:
YMEHHE pacIlio3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATUN, OOBEKTOB
Y 3aKOHOMEPHOCTEH B peasIbHbIX KU3HEHHBIX CUTYALUsIX U MIPU U3yUYECHUU
OpYTuX  y4eOHBIX  TPEAMETOB, NPOSBICHHUS  3aBUCHUMOCTEH |
3aKOHOMEPHOCTEH, (POpMYyIMpPOBaTh UX HA A3BIKE T€OMETPUHM U CO3/1aBaTh
reOMETPUYECKUE MOJIENH, TPUMEHITh OCBOEHHBIH T'€OMETPUYECKUN
anmapaT  JJsi  pelleHUus  NPaKTHUKO-OPUEHTHUPOBAaHHBIX  3ajady,
MHTEPNPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YIbTAThI.

OTAnuuTenbHON OCOOEHHOCTHIO MPOTrpaMMBbI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMSI, U OIpeleIEHHBIM 00pa3oM OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOIO
MBILUIEHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPAaKTHUYECKON JeATeNbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPEICTABICHUMN Yy
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX  0O0pa3oB M  3aJady HA  ONEpPHPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE copepskaTenbHble TUHUA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BexTopsl 1 KoOpAMHATHI B pocTpaHCTBEY. DopMUpoBaHHE JTOrMUECKUX YMEHUI
pacnpezensieTcss He TOJbKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO M MO rojaaMm
0o0y4eHHUs Ha YPOBHE CpEHEr0 001Iero ooOpa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacupeldeNnEéHHbIM 10 TojaM oOydyeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHHE TIE€OMETPUUYECCKUMHU
HNOHATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIIEIOBATENBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezento B 11 kacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSA  CTepeoMeTpuu. Touka, mOpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IMPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapajuleibHbIE  IIOCKOCTH; CBONCTBA
napajieNnbHbIX  TuiockocTel. [Ipocreifmne mnpocTpaHCcTBeHHBbIE (UTYphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMbIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA MPSAMOM M IUIOCKOCTH, TEOpeMa O NPsIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHaUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 10  IUIOCKOCTH,  TPOEKIHMS  (GUTypsl Ha  TUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IJIOCKOCTEM: MPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapautenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBaHUE MUPAMUIbI, OOKOBAs U MOJHAS MTOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBusibHbIE
MHOTOTPAHHUKU: MOHATHE MPABWIBHOIO MHOTOIPAaHHMKA; IPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadsip; KyO. IlperncraBieHue o TpaBUWIIBHBIX MHOTOIPAHHHMKAX: OKTa’3p,
nonexkasap v ukocasap. CeyeHns NpU3Mbl U TUPaMU/IbI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 3J€eMEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JMaroHaiad, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWN, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOWM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOubie Tema B mpocTtpaHcTBe. COOTHONICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJTOOHBIX TEJL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MMOBEPXHOCTh, oOpa3ytouiue HUJIMHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OChb U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: OCHOBaHUE U BepIllMHA, 00pa3yrolas
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3aumHoe pacnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMmOuHanuu Tenm BpallleHHss M MHOTOIPAaHHMKOB. MHOrorpaHHUK,
ONMHCAHHBIA OKOJO cdephl; cdepa, BIHUCAHHAS B MHOIOTPAaHHUK, WA TEJO
BpallCHUS.

[Tonsatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
OpsIMOYTOJILHOTO TMapajuieNienumnena u ciaeactsus u3 He€. OObEM IWIMHIpA,
koHyca. O0BEM 1mapa u miomaas cheps.

IlonoOHble Tena B mpocTtpaHcTBEe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
napa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCUCTBUM € BekTopamu. IlpsmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunatel BekTopa. IIpocreitmime 3amaun B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenne yriioB Mexay NpsIMBIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MU PEUICHUN T€OMETPUUECKUX 3a/1aU.



IIVTIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIE€HA POCCHICKOro OOIEeCTBa, MPEJACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
OpoLeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
K HCIOJb30BAaHUIO ATHUX JOCTHXKCHHH B JIPYyrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEHN POCCHIICKOTO Hapoma;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTHYECKOTO  IIOBEICHMUS,
CBSI3aHHOT'O C MPAKTHUYECKUM NMPUMEHEHUEM JOCTHKECHUN HAYKH U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTHYEeCKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIOYAsl ACTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUN U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NESATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peamu3oBbIBaTh COOCTBEHHBbIE >KM3HEHHBIE ILJIAHBI;



FOTOBHOCTbIO U CIIOCOOHOCTHIO K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJOTUUECKON KYJIbTYpbl, MOHHUMAHUEM BIIMSHUS
COLMAIIBHO-3KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHWE MATEMATUYECKUX 3HAHWUW [JI1 PELICHUs 3a]ad B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCJIEACTBUM JJIs1 OKPYKAIOLIEN CPEabl.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKON HAyKh Kak cdepbl YelIOBEUeCKOW MeATeNbHOCTH, ITaloB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIN3ALUU;, OBJIAJCHUEM S3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMera
«Marematuka» XapaKTePU3yIOTCS OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.
1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 06a306biX KOSHUMUBHLIX NPOYECCO8 00yHarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).
Ba3oBble Jjoruueckue JelcTBUA:
 BBISIBJISITh U XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMaTHYCCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAYy IOHATUAMH, (OPMYITUPOBATH
ONpenesicHUsl TOHATHUW; YCTaHABJIMBATH  CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

¢ BOCTIpUHUMATh,  (OPMYJIMPOBATH H  IPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpIUTEIbHBIC U OTPUIATENbHBIE, €IMHUYHBbIC, YaCTHBIE WU OOIIHE;
YCIIOBHEIE;

*BBISIBJSITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3 U

npoTuBopeurss B (aKkTaxX, MAHHBIX, HAOIIOACHUSIX U YTBEPXKICHHSIX,



npenjaratb ~ KpUTEpUU Ui BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e IeTIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBO/IUTD CaMOCTOSITEIBHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT TIPOTHUBHOI0), BHICTPANBATh apryMEHTAIIHIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIECHUS Y BBIBOJIBI;

e BBIOMpaTh cmoco0 peuieHust y4eOHOM 3anauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOMpaTh HauboNee MOAXOASIIUA ¢ YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciaenoBareJbCcKue JeCTBU:

¢ ICTIOB30BaTh BOMPOCHI KAaK HCCIEAOBATENIbCKUH HMHCTPYMEHT IO3HAHMUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOLIME TMPOTUBOPEUYUE, MpoOIeMy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENILHO CIJTAHUPOBAHHBINM 3KCIIEPUMEHT, UCCIIEIOBAaHUE
[0 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBbEeKTa, SIBICHMUA,
IpOLIECCa, BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBJICHUSMH,
MPOLIECCAMU;

e CAMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI 1O PE3yJbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBaHMsI, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE PpA3BUTHE TMpOIEcCca, a TaKXKe BbIJABUTAThH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

¢ BBISIBJISITH JACUITUTH MHPOPMAIIUH, TaHHBIX, HEOOXOJUMBIX JIJIi OTBETA Ha
BOIPOC U IS pEHICHUS 3a1a4H;

e BBIOMpaTh HH(GOPMAIIUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBaTh W HHTEPIPETHPOBATH HH(POPMAIIUIO PA3THIHBIX
BUJIOB U ()OPM IPEACTABIICHMUS;

e CTPYKTYpUPOBaTh HH(OpPMAIMIO, MPEICTABIATh €€ B pa3IMYHbIX (opmax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OLICHUBATH HaJAEKHOCTh UH(pOpMAIIH o CaMOCTOSITEIILHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Yuusepcanomuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00OYUAOUJUXCAL.

OO0menune:



e BOCIIPUHUMATh W (OPMYJIUPOBATH CYKICHHUS B COOTBETCTBHU C YCJIOBUSIMHU
U UENSIMU OOIIEHUS; $ICHO, TOYHO, I'PAMOTHO BBIPAXaTh CBOI TOUYKY
3peHusi B YCTHBIX W NMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS MO XOIy
pelnIeHus 3a7a9i, KOMMEHTHPOBATh TTOJTYICHHBINA PE3YIIbTAT;

eB X07I¢ OOCYXJICHHS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY O0CYXTaeMOU TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIICHMsSI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYKICHUAMH JPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKWBATh PA3IMUNE W CXOJICTBO IO3UIINHA; B
KOPpEKTHOU popme (hopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

e IPEJICTABIIATH PE3YJIbTAThl PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEIOBaHMS,
MPOEKTa; CAMOCTOSITEIHHO BHIOMpPATh (OpMAT BBICTYIUICHUS C YYETOM
3aJ1a4y Ipe3eHTAIMN ¥ OCOOCHHOCTEH ayIUTOPHH.

CorpyaHuyecTBo:

e IOHUMATh U UCIOJIH30BATH NMPEUMYIIECTBA KOMAHIHON ¥ WHANBUIYaTbHON
paboOThl TIpU pENICHUHM YYeOHBIX 3a/1ad; MPUHUMATH IEJIb COBMECTHOM
NESTeNHbHOCTH, IIAHUPOBATh  OPTaHW3alldI0  COBMECTHOW  paboTHI,
pacnpenensTh BHABI paboOT, JOroOBapUBaThCA, OOCYXKIaTh IpoIlecC U
pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

e Y4aCTBOBaTh B IPYMIOBBIX PopMax paboThl (0OCyxkaeHHs, OOMEH MHEHHUIA,
«MO3TOBBIC IITYPMBI» M WHBIC); BBINOJHATh CBOK YacTh pPabOTHI H
KOOPJMHUPOBATh CBOM JIEUCTBUA C JPYTMMH 4YJI€HaAMU KOMAaHJBI,
OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
c(hOpMYITMPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvnvie  pezynamugHuvle Oeticmaus, obecneyusarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranusanus:

e COCTABJISITh TIJIAH, AJITOPUTM PEIICHUS 337291, BHIOMPATH CIIOCO0 PEIICHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMU  TO3HABATEIBHOM  pPEQIIEKCUU KaK  OCO3HAHHS
COBEpIIAEMbIX JEHCTBUN W MBICTUTEIBHBIX TPOIECCOB, UX PE3yJbTATOB;
BJQJIETh CHoco0aMHu  CaMOTPOBEPKH, CAMOKOHTPOJNS Tpolecca H
pe3ysbTaTa perieHus MaTeMaTUYeCcKOl 3a1auu;

e IPEJBUJIETH TPYIAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh MIPH PEIICHUM 33]1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
JAHHBIX, HAWJCHHBIX ONMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pe3yibTaTa IEIM U YCJIOBUSIM, OOBSICHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSAMHU: TOUKA, NPsiMasi, IJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS W3 HHUX MpPH PEHICHUU
TreOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JIBYTPAHHBIM yroj, TpaHd ABYTPAaHHOIO Yria,
peOpo BYrpaHHOrO yrja; JMHEWHBIM Yroj ABYIPaHHOrO YIJia; rpajlycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHMK, HJIEMEHTHI MHOT OTDAaHHUKA, TIPABUIIbHBII MHOTOIPaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MUpaMHIa; TMpU3MA,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHHWKH,  BbIOMpass ~ OCHOBaHUS IS
KIaccuuKanuy (BBIMYKJIblE W HEBBIMYKJIble MHOTOIPAaHHHMKH, IPaBHIbHBIC
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE TIPU3MBI, TapaJIeIICUIICAbI ).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI IOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3a1aun Ha HaXOXKJCHUE TEOMETPUUECKUX BEIUYHH 110 00pa3aM i
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl MpU PELICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMHU, OT TOYKH JO TMPSMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemrats 3aaun Ha HAXOXKIACHHE T€OMETPUUECKUX BEIMYMH MO 00pa3laM Win
aNIrOpUTMaM, TPUMEHSS MW3BECTHBIE AaHAJUTHUYECKUE METOIbl TMPU PEIICHUU
CTAaHIAPTHBIX MAaTeMaTHYEeCKMX 3aJad Ha  BBIYUCICHUE YIJIOB  MEXAY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnars 00bEMBI M TUIOMIAIM OBEPXHOCTEH MHOTOrpaHHUKOB (IpHU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMYJ; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIIAIMU TIOBEPXHOCTEHN, 00bEMaMU MOIOOHBIX MHOTOTPAaHHUKOB.

OneprpoBaTh NOHATHAMM: CUMMETpPUS B NPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMH(OPMALMIO O
IPOCTPAHCTBEHHBIX MEOMETPUUECKHUX (PUTypax, MPEJCTABICHHYIO Ha YepTekax U
PUCYHKAaX.

[IpumensaTe reoMerpuueckue @axThl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOIararolux HECKOJIbKO 1IaroB PEIICHUs, €CJIU YCIOBUS IIPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs nOpocTedlIMe OPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPCOMETPUUECKUX 3a/1au.

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, pPacIlO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud U IPUMEHATb HU3YYEHHBIE IIOHATHUS B IIPOLIECCE IIOMCKA pELICHUs
MaTeMaTHyecku CcGHOpPMYyJIHPOBAHHON MpoOJIeMBbl, MOJEIMPOBATh pealbHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, UCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara aareOpsl; permarh
IIPAKTUYECKUE 34141, CBA3AHHBIC C HAXOXKIECHUEM I'€OMETPUUYECKUX BEINYUH.

11 KVIACC

OnepupoBaTh TOHATHSIMHU: LWJIMHIPUYECKAs MOBEPXHOCTh, 0Opa3zyroliue
IWIMHAPUYECKON  TIOBEPXHOCTH;  IIWIMHIP;  KOHUYECKass  IMOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MIIOMIAM  TOBEPXHOCTEH  TEI  BpalieHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHHUS.

BBIYucisiTh COOTHOMICHHSI MEXKIY TUIOMIAASMHU MTOBEPXHOCTEH W 00BbEMaMu
IIOJOOHBIX TEI.



N3o0paxarh wu3ydaemble (GUTYpbl OT PYKM U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, HMHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha uepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE OEUCTBUSA CIOXKEHUsT BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCII0, O0bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IprMeHsTh IpaBWIIO NAapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOl MEXKIY
BEKTOPAMHU, CKAJSIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M NPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHnsaTh reoMeTpuueckue @akTbl ISl PEIICHUsS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaraliiX HECKOJIbKO IAr0B PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemrate mpocreimme reoMeTpuyecKue 3aJadd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3azayn Ha J10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLUCHUM W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

[IpumeHaATs OpocTEHIIME IPOrPAMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOIYyYEHHBIE 3HAHMWS Ha IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HM3YYEHHBIC IIOHATHUA B IPOLIECCE IIOUCKA PEILICHUS
MaTEeMaTUYECKH C(OPMYIUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh PEATBHBIE
CUTyallud Ha A3bIKE T'E€OMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKUX MTOHATHI U TEOpeM, anmapara anre0psbl; pemaTh
IIPAKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudgposbie)
n/n MPOrpaMMbl Bcero Konrpoapieie | - Mpakruyeckue o0pa3oBaTe/IbHbIE
padoThI padoTbI pecypesi
1 Beenenue B ctepeoMeTpuio 10
) [IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHnmiynﬂpHOCTb IPSMBIX U 12
IUTOCKOCTEH
4 VYTribl MeXAY NPSAMBIMH U IIJIOCKOCTSMHU 10 1
5 MHororpaHHUKI 11 1
6 OOBEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosnyecTBo 4acoB JJIeKTPOHHbIE

HaumeHoBaHUe pa3/iesiOB U TeM undposbie
Ne ni/m P Kontpoabnsie | IIpakTnyeckue (tuacpp )

NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE

padoTbI padoThI
pecypcsl

Tena Bpamenus 12

O06BEMBI TEN 5 1

BekTopbl 1 KOOpMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IIEHNE, 7 1

CHCTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HNOYPOYHOE IINIAHUPOBAHHUE
10 KIJACC

Ne
n/n

TeMma ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsI

JlaTa
U3Yy4YeHUs

DJIeKTPOHHbBIE
nugposble
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHbIE MIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, IOCKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha PUCYHKAX:
n300pakeHMsI MIIOCKOCTEH, MapauIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MepeCeKaromurecs rmIoCKOCTH,
nepeceKaromuecd nmpamasd 1 rnioCKOoCTb

IlonsTus: MepeCceKaromuecs rmiIoCKOCTH,
IepeceKarommecs npsaMas 1 IIO0CKOCTb

3HaKOMCTBO C MHOTOT'PaHHUKAMH,
U300pakeHre MHOTOTPaHHUKOB Ha
PHUCYHKAaX, Ha MPOEKIIMOHHBIX YepTekKax

HauanpHble cBeieHus 0 KyOe ¥ mupamMuze,
ux pa3BépTku U Mojenu. CeueHus
MHOTOT'PaHHUKOB

HauanpHbIe cBefieHHs 0 KyOe U UpaMHu/Ie,
ux pa3BEépTKU U Mozenu. CeueHust
MHOT'OI'paHHUKOB

TToHsiTHE 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUH: AaKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




[TousaTue 00 aKCHOMaTHYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIIEJCTBUS U3 HUX
[loHsiTHE 00 AKCHOMAaTUYECKOM

9 MIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUH U CIEJCTBHS U3 HUX
[lonsiTue 06 akcHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3auMHoe pacroioskeHue npsMbIX B

11 IPOCTPAHCTBE: NEpPEeCEKaArOIUecs,
napajJiesibHble U CKpPEIIHUBaIOLINECcs
psIMbIE
[apannenbHOCTh NPSAMBIX U INIOCKOCTEH B

12 MPOCTPAHCTBE: MapaljIeNIbHbIC TIPSIMBIC B
MPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX
MPSIMBIX
[NapannenbHOCTh NPSMBIX U TUIOCKOCTEH B

13 npoctpaHctse: [lapannensHocTh npsiMoi 1
IJIOCKOCTH

14 VYTIBl ¢ cOHaNpaBIeHHBIMU CTOPOHAMU

15 VYros Mexy NpSMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiIMbIMU B IPOCTPAHCTBE

17 [TapaienbHOCTD IUIOCKOCTEH:
napaJiesIbHble TUIOCKOCTH

18 CBoiicTBa mapaieNbHBIX MJIOCKOCTEH

19 [pocreiimme npocTpaHCTBEHHBIE (PUTYPBI




Ha TUIOCKOCTH: TETPad’p, KyO,

napauleJIeIuIe

20 [Moctpoenue ceuenunii

21 [loctpoenue ceuennii
KonTponbaas pabora no teme "TIpsiMbie u

22 IJIOCKOCTHU B IIPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEN"
[IeprieHAMKYAAPHOCTD NPAMOU U

23 IUIOCKOCTH: NIEPIICHAUKYIISIPHBIE NIPSIMBIE B
MIPOCTPAHCTBE

24 [Ipsambie napaiebHbIE U
NEPIEHANKYIISAPHBIE K INIOCKOCTH

o5 [IpsimMble mapasnenbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema o0 IpsIMOi EPIIEHAUKYIISIPHON
IUIOCKOCTH

29 Teopema 0 IpsAMO NEPIIEHAUKYIISIPHOU
IUIOCKOCTH

30 Teopema 0 IpsAMOM EPIIEHAUKYIISAPHON
IUIOCKOCTH
[lepnieHaUKyNAp ¥ HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT

IPSIMOM 10 IIIOCKOCTH




HCpHCHI[I/IKyJ'I}Ip 1 HAKJIOHHBIC: paCCTOSAHHUC

32 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
IPSMOM 10 IUNIOCKOCTH
[lepnieHAUKyNAp M HAKIOHHBIE: PACCTOSITHUE

33 OT TOYKH JIO IJIOCKOCTH, PACCTOSTHHE OT
IPSIMOM 10 IIIOCKOCTH
[lepnienauKynsip ¥ HAKIOHHBIE: PACCTOSTHUE

34 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBII yroJl, JMHEHHBIA yrOoi
JBYTPAHHOT'O yIJIa

37 JIByrpaHHBII yroJl, JMHEHHBIA yrOojl
JBYTPAHHOT'O yIJIa
[lepnieHAUKYISAPHOCTD MJIOCKOCTEN:

38 MIPHU3HAK MEPIICHANKYISIPHOCTH IBYX
IJIOCKOCTER
[lepnenquKyIsIpHOCTD MIJIOCKOCTEM:

39 NpU3HAK NEPIIEHANKYISIPHOCTH ABYX
IJIOCKOCTER
[lepneHquKyIspHOCTD MJIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYJIIPHOCTH ABYX
IUIOCKOCTEHN

41 Teopema 0 TPEX NMEPHEHANKYIIAPAX

42 Teopema 0 TpEX NEPHEHAUKYIIAPAX

43 Teopema o TpExX mepreHAnKyIsIpax




44

KonrtpomnsHas pabota o remam
"IlepneHAuKYISIPHOCTb MPSIMBIX U
mIockocTe" u "YTIIbl MEXKIY IPSAMBIMHA U
miockocTaMu"

45

IlonATHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHThI MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKA

46

[Ipusma: n-yronpHas npusMa; rpaHu U
OCHOBAHUSA IIPU3MBI; IIpsiMasi U HAKJIOHHAs
IIpU3MBbI; OOKOBAsl U MOJIHAs IOBEPXHOCTh
MIPU3MBI

47

[Tapamenenumnen, TpsIMOYTOJIbHBIN
napajulesenuIe U ero CBOMcTBa

48

[Mupamupa: N-yronbHas nupamuaa, rpaHu v
OCHOBAaHME ITUPAMHUJIbI; OOKOBas M MOJTHAS
MIOBEPXHOCTh TMPAMM/IbI; IPAaBUIIbHAS U
yCeu€HHas NUpaMuIa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHATHE
MIPaBUIBHOIO MHOTOTPaHHUKA; IPABUIIbHAS
Ipu3Ma U npaBujIbHas MUpaMuUa;
IIpaBWJIbHAs TPEYTOJIbHAS MUpamMuIa u
[IPaBUJIBHBIN TETpa’Ap; KyO

50

[IpencraBnenue o NpaBUIBHBIX
MHOTOTPaHHUKAX: OKTa’p, N0ACKadIp U
UKOCa3P.

51

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJILHO TOYKH, ITPSIMOH, IIIOCKOCTH.




OJIEMEHTEI CUMMCTPUU B ITUpaMUIax,
MapajiejenmIeaax, rnmpaBUJIbHbBIX

MHOTOTpaHHHKaX
59 Bbrurcienue 3J1eMEHTOB MHOTOIPAaHHUKOB: 1
pé6pa, TuaroHaiu, yribl
[Tnomaas 6OKOBOM MOBEPXHOCTH M MTOTHOM
53 MTOBEPXHOCTH MPSIMON TIPU3MBI, TUTOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MMOBEPXHOCTH MPSIMOUN TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHON MTUPAMU/IBL, 1
TeopeMa O IIOMaan OOKOBOM TTOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 KonTponbHas pabora 1o Teme 1
"MHororpaHHuku"
56 ITousTre 00 00BEME 1
o7 O6bEM nupamMuIbI 1
58 O06BEM TUpaMUIBI 1
59 O0BEM TUpaMuUIbI 1
60 O0BEM TUpaMUIBI 1
61 O0BEM npu3MBbI 1
62 O0BEM pU3MBI 1
63 OO0BEM TTPU3MBI 1
64 Kontponsnas padora no teme "OO0bEMBI 1
MHOT'OTPaHHUKOB"
65 [ToBTOpeHue, 0600IIeHNEe CUCTEMATU3AITHS 1

3HaHuil. [loctpoenue ceuenuii B




MHOT'OTpaHHUKE

66

IToBTOpeHue, 0000IEHHE CUCTEMATU3 AL
3HaHUW. BerunciieHue pacCTOSHUM: MEXY
JBYMsI TOUKaMH, OT TOYKH J10 IIPSAMOM, OT
TOYKH JI0 MIJIOCKOCTH, MEKITY
CKPEILIMBAIOIIMMUCS IPSIMBIMU

67

Wrorosas koHTposibHas paboTa

68

[ToBTOpeHue, 06001IeHNE CUCTEMATHU3AIIHS
3HaHUU. BeluncieHne yrioB: Mexay
CKPEIIHUBAIOIIUMHUCS IIPSIMBIMU, MEXTY
IPSIMOM M INIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJI0OB MEXY IUIOCKOCTMHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoabHble
padoThI

IIpakTHyeckue
padoTbI

Jara
U3YyYeHHS

JIeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paguyc, IMamerTp;
TUIOINAb MOBEPXHOCTHU CEpHI

BzaumHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTebHas INIOCKOCTh K

chepe; mmomans chepbr

N3ob6paxenue chepsl, mapa Ha
mrockoct. CeueHus 1mapa

[{umuHaprYecKas TOBEPXHOCTb,
00pa3yromue MUITHHIPUIECKON
MMOBECPXHOCTHU, OCb III/IHI/IHI[pI/I‘IeCKOI\/'I
[IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u oCkh;
IUIoIa s OOKOBOU M HOJHOM
MMOBEPXHOCTH

N300paxeHne HWIMHIPA HA MIIOCKOCTH.
Pazpéprka nmnmunapa. Ceuenus

IATUHAPA (TTIOCKOCTHIO, TapaJIeTbHOM
WIM TepIEHIUKYISPHON OCH LMIMHAPA)

Konunueckas HoBepXHOCTh, 00pa3yromye
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpIIIMHA KOHMYECKOH TOBEPXHOCTH




KOHYCI OCHOBAaHHC U BCPIIHHA,

8 o0pa3yrolas U 0Cbh; IIoMmaasr OOKOBOM U
MOJIHOM MOBEPXHOCTHU
Yceu€HHbIM KOHYC: 00pa3yromue 1

9 BBICOTA; OCHOBaHUS U OOKOBas
MMOBEPXHOCTh
N3o6pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (III0CKOCTHI0, MapalIeIbHON
OCHOBaHHUIO, U TNIOCKOCTHIO, MPOXOIAIIEH
4yepe3 BEePIINHY)

11 KomOunanus ten BpaieHus u
MHOTOTPAaHHUKOB
MHOrorpaHHuK, ONMUCAHHBIN OKOJIO

12 cdepsr; cepa, BnrcaHHas B
MHOTOTPAaHHUK WX B TEJIO BPAICHUS

13 [Tonsitre 06 00BEMe. OCHOBHBIC
CBOICTBa 00OBEMOB TeI

14 O06BEM UIMHIpa, KOHyCca

15 O06bEM 1mapa u riomaas chepsl
[lonoGHBIE TENa B IPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEXKY TUTOIAIIMHU
MOBEPXHOCTEH, 00BEMAMU MMOTOOHBIX TET

17 Konrponsnas padora no temam "Tena
BpameHus" u "O0veMbl Ten"

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHUE BEKTOPOB




20

YMHOXEHHe BCKTOpA Ha YHUCJIO

21

Pasnoxenune BekTopa 110 TpéM
HEKOMITJIaHapHBIM BekTopaM. [IpaBuiio
napasuiesienumnea

22

Pemenue 3a1ay, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI JEUCTBUH C
BEKTOpaMHU

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopauHatel BeKTOpa.
IIpocTeiimne 3a1a4u B KOOpAUHATaX

24

VYron mexny BekTopamu. CKanspHoe
MPOU3BEICHNUE BEKTOPOB

25

Beruucrienue yrioB Mex1y NpsSMbIMU U
IIJIOCKOCTSIMU

26

KOOpHHH&THO-BCKTOpHHﬁ MCTO/ IIpU
peuieHrnU reOMCTPUICCKUX 3a1av

27

KonTponbhas pabota no teme "BekTopbl
Y KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHME, 0600IIEHNE 1
cucrteMaTtn3anys 3HaHui. OCHOBHEIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHme, 06001ICHNE U
cucreMaTtu3anys 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPUH

30

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMaTHU3als 3HaHW. 3aqaqu




MJIAaHUMETPHUU U MCTOABI UX PCIICHUA

[ToBTOpeHue, 06001IeHNE U

31 cUCcTeMaTHU3alus 3HaHWil. 3agauu 1
IJIAHUMETPUH ¥ METOJIbI KX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTn3anys 3HaHuii. OCHOBHEIE 1
¢burypsl, QpakThl, TEOPEMBI Kypca
CTEpEeOMETPUHN

33 HToroBast KOHTpOJIBHAs paboTa 1

34 [ToBTOpeHue, 06061IeHNE U 1
CUCTEMaTHU3als 3HAaHUN

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






