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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHOoTO Kypca «l'eomerpus» 0a30BOrO ypOBHS IS
odyuarommuxes 10 —11 kmaccoB paspaborana Ha ocHoBe ®DenepaibHOTO
roCyIapCTBEHHOTO 00Pa30BaTEIbHOrO CTaHAApTa CPeaHEro odIIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHMPOBBIX  TpeOOBaHWH, TNPEABIBISIEMBIX K
MaTeMaTHUYeCKOMY OOpa3oBaHMIO, W TPAAMIMKA POCCHMCKOro 00pa3oBaHUA.
Peanmmzanust mporpaMmbl 00ecIIeunBacT OBJIAJACHNAC KITFOUSBBIMUA KOMIICTCHITUSIMH,
COCTaBIIAIONIMMH OCHOBY JJIi CaMOPAa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh  OOIMEKYIbTYPHOTO, JIMYHOCTHOTO MW TIO3HABATEIHLHOTO Pa3BUTHSA
JUYHOCTH O0YYarOIIUXCA.

HEJIN N3YUEHHNS YYEBHOI'O KYPCA

BaxknocTs yueOHOTO Kypca TEOMETPHUM Ha YPOBHE CPEAHETO OOIIEeTo
oOpa3zoBaHra OOYyCIIOBJI€HA TPAKTHYCCKOH 3HAUMMOCTBIO METANpPEIMETHBIX W
MPEAMETHBIX PE3YJIbTATOB OOyUCHHUS TEOMETPHH B HANPABJIICHUHM JIMYHOCTHOTO
pasButHs oOydaromuxcs, ¢opMupoBaHUSA (YHKIIMOHATHHOM MaTEMaTHUYECKOMN
IrPaMOTHOCTH, U3YUCHHS IPYTUX yUeOHBIX AUCIUIUIAH. PazBuTre y o0Oydarommxcs
MPABWJIBHBIX TIPEACTABIICHUNH O CYIIHOCTH M TPOUCXOXKIACHUH TEOMETPHUUYCCKUX
aOCTpaKIyii, COOTHONICHHHM PEAJbHOTO W HACATHHOTO, XapaKTepe OTPaKCHUS
MATEMATUUECKOM HAYKOW SBJICHUH W TPOLECCOB PEAIBHOTO MHUpPA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMaTHYECKOTO MOJICTMPOBAHNAS B HAYYHOM
MO3HAHWW U B MPAKTHUKE CITOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PECHUS
yUaluxcsi, a TaKXKe KauyeCTB MBIIUICHUSA, HEOOXOAWMBIX JUIS ajganTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBsieTCs OOHUM W3 0A30BBIX TMPEIMETOB HA YPOBHE CPEAHETO
oOiiero o0Opa3oBaHUsA, TaK Kak OOECMEUMBACT BO3MOXKHOCTh H3YUEHHUS KakK
JMCITUTUTAH €CTECTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TYMAHUTAPHOM.

Jlorndueckoe wbIieHUe, (HOPMHUPYEMOE TIPH HM3YUYCHHH OOYyUYaIOIIMMHUCS
MOHATHHHBIX OCHOB T€OMETPHH W TTOCTPOSHUH TEMTOYKH JIOTHUCCKUX YTBEPKICHHM
B XOJI€ PCIICHUSA TEOMETPHUUYCCKUX 3a7ad, YMCHHE BBIABUTATh M OMPOBEPrarh
TUTIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCA TPH PEIICHUH 3a7a4 €CTCCTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca (QU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIMICCTBEHHYIO POJIb BO
BCEX O0NacCTIX AEATENBHOCTH 4YenoBeka. OpHEHTAIus 4YesioBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIUaabHOro OBITHA, (opma
OTPaXXCHHUS OKPY’KAIOMIETO0 MHPA, YCIIOBHE YCHEITHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanusa  AehcTBUTENbHOCTH.  OmepupoBaHUE  MPOCTPAHCTBEHHBIMH
oOpazamMu OOBEOUHACT Pa3HbIe BHUABL YUYEOHOM U TPYIAOBOU AEATEIBHOCTH,



ABIIACTCS OAHUM W3 TMPOGECCHOHAIEHO BAXKHBIX KAueCTB, MO3TOMY aKTyaJilbHA
3amaua (popMuUpOBaHHS y OOYYAOMIMXCA MPOCTPAHCTBEHHOTO MBITIUICHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIILJIEHUS — CYIIECTBEHHOTO KOMIIOHCHTa B
MOATOTOBKE K MPAKTUYECKON NEATEIbHOCTH MO0 MHOTUM HAMPABJICHUSM.

I{enp ocBoeHuss mporpammbl yueOHOro kypca «l['eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHHss — 0011e00pa30BaTeIbHOE U OOIICKYJIBTYPHOE Pa3BUTHE
oOydaromuxca  uyepe3  oOeCleueHHe  BO3MOXKHOCTH  MPUOOPETCHUS U
WCTIOJIb30BAHUA  CUCTEMATHYECKUX TE€OMETPUUECKUX 3HAHUM W JAECHUCTBUM,
cnenuUIHBIX TEOMETPUH, BOSMOXXHOCTH YCTIEIITHOTO MPOIOJDKCHAS 00pa30oBaHuUs
M0 CHEHUATILHOCTAM, HE CBA3AHHBIM C MPUKIIAJHBIM UCHOJb30BAHUEM I'€OMETPHH.

[Tporpamma 10 reomMeTpun Ha ©Oa30BOM YpPOBHE TMpEeAHA3HAYEHA IS
00y4YaroInUXCA CPEAHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIIbHBIX 3aTPYIHECHUM
Ha ypOBHE OCHOBHOTro o0I1ero odpasoBaHusa. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOWUTH OOIIME MATEMATHUUECKUE YMEHUSA, CBA3AHHbBIC
co crmemupuKOil TEOMETPHM W HEOOXOJWUMBIC MJIs XHU3HA B COBPEMEHHOM
oOiiectee. KpoMe 3TOro, OHM MMEIOT BO3MOKHOCTh M3YUHUTh T'€OMETPUIO OoJiee
ry0OKO, €ClIi B AAJIbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKHUX
3HAHWX B MPOPECCHOHATBHON JCATEIIBHOCTH.

JlocTHXKEHME 1EIM OCBOSHHUS TPOrpaMMbl OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IlpuopuTeTHbIMM 3aJayaMHd  OCBOSHHS  Kypca
«["eomerpun» Ha 6azoBoM yposHe B 10—11 knaccax sBagroTCA:

o hopMUPOBaAHKE TIPEACTABIICHHAS O TEOMETPHUN KaK YaCTA MUPOBOM KYJIbTYPHI

Y OCO3HAHHE €€ B3aMMOCBA3HU C OKPYKAKOIIUM MUPOM;

o hopMHUpOBaAHHE TIPEICTABIICHAS O MHOTOTPAHHHUKAX W TEJIaX BPAIICHUS KaK
0 BAXXKHEHIIUX MATEMATHUECKUX MOJIENAX, MO3BOJAIOIIMX OMUCHIBATh U
M3Yy4aTh Pa3HbIC SBJICHUA OKPYIKAIOIIETO MUPA;

 opMUpOBaHNE YMEHHS PACIIO3HABATH HA YEPTEXKAX, MOJACIIAX U B PEATBHOM
MHUPE MHOTOTPAHHUKH Y TE€JIa BPAICHUA,

e OBJIAJICHHE METOJIaMHM PEUICHUSA 3a7a4 Ha MOCTPOCHUS HA U300paMEHUAX
MPOCTPAHCTBEHHBIX (PUTYD;

e popMUpOBAHWE YMEHHUS  ONEPUPOBATH OCHOBHBIMH  TOHATHSAMH O
MHOTOTPAHHUKAX M TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOHCTBAMU,

e OBJIQJICHUE QJITOPUTMAMHU PEIICHUS OCHOBHBIX THTOB 33/1a4; (JOPMUPOBAHKE
YMEHHUS MPOBOJUTHh HECJIOKHBIE JOKA3aTENIbHBIC PACCYKICHUA B XOJE
pEUICHUA CTEPEOMETPUUYECKUX 33aJad W 334ad € NPAKTHYECKUM
COJICPIKAHUEM;

e Pa3BUTHE WHTEUIEKTYAJbHBIX U TBOPUYECKUX CIMOCOOHOCTEH 00yYaromuxcs,
MO3HABATEIbHONW aKTUBHOCTH, UCCAEIOBATEILCKUX YMEHUHN, KPUTUUHOCTH
MBIIIICHUS,



o popmupoBaHue (YHKIIMOHATHHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHHE PACIO3HABATh MPOSBJCHUS F€OMETPUUECKUX MOHATHI, 00BEKTOB
Y 3aKOHOMEPHOCTEH B PEaJIbHBIX )KU3HECHHBIX CUTYAIUAX U MPU U3yUYCHUU
IpPYrux  yuyeOHbIX  MPEIMETOB, MPOSBJICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIMPOBATH UX HA A3BIKE TCOMETPUH M CO3/1aBaTh
F€OMETPUUECKUE MOJCIH, TNPUMEHATh OCBOEHHBIH TIe€OMETPUUYECKUI
anmapat  AJid = pEUIeHUS ~ MPaKTHKO-OPUCHTHUPOBAHHBIX  3a/ad,
WHTEPIPETUPOBATH U OLICHUBATD MOJYUCHHBIC PE3YJIbTATHI.

OTAMUUTENBHON OCOOCHHOCTHIO MPOrpPaMMbl ABJISIETCSA BKJIIOYEHUE B KYypC
CTEPEOMETPUM B HAUaJie €ro U3Y4YEHHWs 3aJay, pelIIaeMblX HAa YPOBHE
WHTYUTUBHOTO MO3HAHUA, U ONPEACTIEHHBIM 00pa3oM OpraHU30BaHHAs padoTa Hajl
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JAJIbHEUILIEMY U3YUYECHUIO TIPEIMETA.

[Tpennoutenue oTnaéTCs HArJAIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHUS, TO
€CTh TEOPETUUYECKUE 3HAHUA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEAMETHO-
MPAKTUUECKON JeATebHOCTUA. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yyalluXxcsi B Kypc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pElICHUA 3aJad Ha
CO3/JaHUE  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJa4y HAa  OMNEPUPOBAHME
MPOCTPAHCTBEHHBIMU OOpa3amu. Cos3nanue oOpaza MPOBOAMUTCS C OMOPOH Ha
HarJIsiJHOCTh, A ONEpPUPOBAaHUME OOpa3oM — B YCIOBUSAX OTBJICUEHHS OT
HAIJISITHOCTH, MBICJICHHOTO U3MEHEHUA €0 UCXOTHOTO COJIEPKAHUA.

OcHoBHbIE cojep:kaTesibHble JuHUK Kypca «['eomerpun» B 10—-11 kmaccax:
«MmuororpanHukmy, «lIpsaMbie U IITIOCKOCTH B TPOCTPAHCTBEY, « Tea BpaleHus»,
«BeKTopbl 1 KOOPAWHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHI
pacrpenenserca He TOJAbKO MO COAEPXKATENIbHBIM JIMHUSAM, HO W MO ToJaM
00yueHHs Ha YPOBHE CpeaHero oo1ero oopa3zoBaHus.

Conepxanue 0o0pa30oBaHMs, COOTBETCTBYIOIIEEC MNPEAMETHBIM PpeE3yJibTaTam
OCBOCHHUs paboueil MporpaMmbl, pacHpeAciéHHbIM MO0 rojaM oOOydYeHHS,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4YTOObl OBJIAJICHUE T'€OMETPUUECCKUMHU
MOHATHUAMHU YU HABBIKAMH OCYIIECTBIIAJIOCH MOCAEI0BATEIBLHO U MOCTYNATEIBHO, C
COOJIIOICHUEM TTPUHIUIIA TPEEMCTBEHHOCTH, UTOOBI HOBBIC 3HAHUS BKJIIOUAJIMCH B
OOIIYI0 CUCTEMY IE€OMETPUUYECKUX MPEACTABICHUM OO0YUYarOIIUXCS, pacIIApAs H
yriyosisis €€, 00pa3yst IPOUYHbIE MHOKECTBEHHBIEC CBA3H.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIVIAHE

Ha uzyuenne reomerpun orBoautcs 2 4yaca B Heaemo B 10 kimacce u 1 yac B
Henemo B 11 kimacce, Bcero 3a aBa roaa oOyuenus - 102 yueOHbIX yaca.



COJAEPKAHME YYUEGBHOI'O KYPCA
10 KUIACC

[IpsiMble U TUIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeomeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npocTpancTBO. [loHATHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA U3 HHUX.

B3anmHOe pacnonokeHue NpsAMBIX B MPOCTPAHCTBE. MEPECEKAIOIIUECH,
MApAJUICTbHBIE W CKpeIIMBarOIuecss mnpsambele. [lapamnenbHOCTs NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE. TMAPAUIEIBHBIE MNPAMBIE B  IMPOCTPAHCTBE,
MAPAIUIETBHOCTh TPEX MPAMBIX, MAPAJUIEIBHOCTh MPIMON W MJIOCKOCTH. YTJIBI C
COHANPABJIEHHBIMUA CTOPOHAMH, YIOJ MEXKAY TPAMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapajuieIbHbIE TJIOCKOCTH, CBOMCTBA
napajyienbHBIX TuTOCKocTel. [lpocrteiimnme mpocTpaHCTBEHHBIE (PHUTyphl Ha
MJIOCKOCTH: T€TPA3AP, KyO, Mapayieenune 1, MoCTPOSHUE CEUCHHUH.

[lepneHauKyAAPHOCTD NPSAMON U MIIOCKOCTH. NEPNECHANKYJIAPHBIC NPSIMBIE B
MPOCTPAHCTBE, MNPAMBIE TNAPAUIECIIBHBIE W TEPHNEHAUKYJIAPHBIE K IUIOCKOCTH,
NPU3HAK TEPHNECHAUKYJIAPHOCTH TPAMOM M IUJIOCKOCTH, TEOpeEMA O TPAMOH
MEPIEHANKYJIAPHON IIOCKOCTH. YTJbl B MPOCTPAHCTBE. YrOJl MEXKIY MPAMON H
IUIOCKOCTBK),  ABYTPAHHBIA  YrOJI, JIMHEWHBIM Yrojl JBYTPAHHOrO  yrJia.
[lepnenauKynsap ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE
OT TpsIMOW 10  IUIOCKOCTH, TpoeKmus  (Gurypsl  Ha  IMJIOCKOCTh.
[lepneHaUKYyNAPHOCTh  TJIOCKOCTEH. NPU3HAK  MEPIEHIUKYIAPHOCTH  JBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEePIEHANKYJISPax.

MHororpaHHuKH

[ToHsATHE MHOTOTPAHHUKA, OCHOBHBIEC 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIBIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH, pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronsHas
MpU3Ma; TPAaHU U OCHOBAHUA MPU3MBI, MpsMas U HAKJIOHHAsA NpHU3Mbl; OOKOBas W
MOJIHAA MOBEPXHOCTH MIPUA3MBI. [Tapannenenunen, NPAMOYTOJIbHBIA
napajyieyenunes U ero corcrBa. [lupamupa: n-yroiapHas nupaMuia, TpaHd |
OCHOBAHUE MUPAMUIbL, OOKOBAs W MOJHAA MOBEPXHOCTh MUPAMUIbI, TPABUJIbHAS U
yceuéHHas mNOUpaMuaa. OJIEMEHTbl TpuU3Mbl M nupamuibl. [IpaBusibHbIC
MHOTOIPAaHHUKH. MOHATHE MPAaBAJIBHOTO MHOTOTPAHHUKA, MPABWIbHAS NPU3Ma U
MPaBWIbHAS THPAMUJA, NPAaBWIbHAA TPEYrOJbHAS MHPAMUIA W TPABUJIbHBIN
terpa’ap;, kyO. IlpencraBieHne O TNPaBUIBHBIX MHOTOTPAHHHUKAX: OKTAdIp,
noaeKa’ap ¥ ukocasap. CeueHus Npu3Mbl U TUPAMU/IBIL.

CummeTpuss B MPOCTPAHCTBE. CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM,
IJIOCKOCTU.  DJEMEHTHl CUMMETPUM B TNUpPAMUJAX, NapajIeienunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



BrlunciieHne 531€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHajv, YIJibl.
[Tnomaas OOKOBON MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPAMON MPHU3MBI,
IJIOIIAb OCHOBAHWH, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSAMONW MPU3MBI.
[Tnomaas OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIbHOM MHUPAMUIbL,
TeopeMa o IUIomaau yceuéHHodW mnupamuabl. Illonstue 00 o0béme. OO0BEM
MAPAMHUJIbI, TTPU3MBI.

ITomoGubie Tema B mpocTpaHcTBe. (COOTHOIICHWSA MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJI.

11 KVIACC

Tesa BpameHust

[Humuaapuaeckas MOBEPXHOCTH, obpasyrorue ITATAHAPUYECKOH
MOBEPXHOCTH, OCh ITWIMHIPHUYCCKOW TOBEPXHOCTH. llunmmHap: ocHOBaHWA W
OOKOBas TOBEPXHOCTh, OOpasyiomias M OCh, IUIOMAAb OOKOBOM M TIIOJTHOMH
MOBEPXHOCTH.

Konnueckass moBEepXHOCT, 00pa3ylomue KOHHUECKOW TOBEPXHOCTH, OCh M
BEpIIMHA KOHUYECKOH moBepXHOCTH. KOHYC: OCHOBaHUWE M BepIMHA, 00pa3yromas
U OChb, IUIOAAb OOKOBOM MW TIOJHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3sylolue U BRICOTa, OCHOBAHMS M OOKOBAs TOBEPXHOCTb.

Cdepa m map: mEHTP, paauyc, AUAMETP, IUIOMIATb IOBEPXHOCTH CQEPHI.
Bzaumuoe pacmonoxkenne chepsl U MIOCKOCTH, KacaTellbHAs TIOCKOCTh K cdhepe;
II01aab CHEpHI.

Nzobpaskenue Te BpalieHus Ha TNIOCKOCTH. Pa3BépTka muvHIpa 1 KOHYycA.

KomOunanum Ten BpamieHUs W MHOTOTPAaHHHUKOB. MHOTOTIpaHHHK,
OTMMCAHHBIA OKOJO cdepsl, cdepa, BMUCAHHAS B MHOTOTPAHHHWK, WM TEJO
BpAIICHMS.

ITonstue 06 o6béme. OCHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 00 00bEME
MPAMOYTOJIFHOTO TapajuieNienunena u ciaeacTsus u3 He€. OO0bEM IMIMHAPA,
koHyca. O0BEM mapa 1 mwiomaab chephl.

ITomoGubie Tema B mpocTpaHcTBe. (COOTHOIICHWSA MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJI.

Ceuennsa nwivHApa (TAPA/UICTIFHO W TEPICHAUKYJIAPHO OCH), CECUCHUS
KOHyca (TapajiielbHOC OCHOBAHHWIO WM TPOXOMAINIEE YepPe3 BEPIIUHY), CCUCHUS
mapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha mmockocTH u B mpocTpancTBe. CI0KEHNE W BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpPa Ha YUCIIO. Pa3nokeHue BEKTOpa Mo TPEM HEKOMIUTAHAPHBIM
BekTopaMm. IlpaBuno mapautenenunena. Pemienuwe 3amad, CBS3aHHBIX  C
MPUMEHEHUEM TIPaBWJI JACUCTBUII ¢ BekTopamu. [IpsaMoyroibHas cucTema



KoopAuHAT B mpocTpaHcTBe. Koopnuuatel Bektopa. [Ipocredimine 3amgauvd B
KOOpAWHATaX. YTojl MexaAy Bekropamu. CKalSIpHOE MNPOU3BEJICHUE BEKTOPOB.
Brluncnienne yrioB Mexay MNPAMbIMU W MIOCKOCTAMU. KOoOpaMHATHO-BEKTOPHBIH
METO/J] TP PEIICHUN T€OMETPUUYECKUX 3aa4.



IIJIAHUPYEMBIE PE3VJIbTATDBI
JIMUHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PpE3yabTaThl OCBOCHUA MPOrpaMMbl  Y4eOHOro TIIpeaMeTa
«MaremaTuka» XapakTepU3yKTCS:

I'paxxpanckoe BocnuTanue:

c(hopMHUPOBAHHOCTHIO IPaXKAAHCKON MO3UITUHA 00YYAIOMIErOCss KaK aKTHBHOTO
U OTBETCTBEHHOrO WJI€HAa POCCUHCKOr0 OOIIECTBA, MPEACTABICHHEM O
MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHMPOBAHHUS PA3IUUYHBIX CTPYKTYD, SBJICHHH,
MPOLEyp TpaXmTaHCKOro oOmecTBa (BHIOOPHI, OMPOCHI HW TIP.), yMEHHUEM
B3aMMO/JICCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAaMHA B COOTBETCTBUHM C HX
(byHKIIUSME ¥ HQ3HAUCHHEM.

ITaTpuoTHyeckoe BoCcIUTAHUE:

c(hopMHUPOBAHHOCTHIO POCCHICKON I'PaXkTaHCKON MISHTUYHOCTH, YBAKESHHS K
MPOILIJIOMY W HACTOSIIEMY POCCHIACKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMATHYECKON IIKOJIBI,
K MCIOJIb30BAHHMIO ITHX AOCTH)KCHHMH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH.

JlyXOBHO-HpPaBCTBEHHOI0 BOCTIUTAHUS

OCO3HAHHUEM JTyXOBHBIX IEHHOCTEH POCCUMCKOTO HApO/Ja,
c(hOpPMHUPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHHS, ATHYECCKOTO  IIOBCJICHHS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM NOCTHKCHUA HAYKU W JACATECIIBHOCTHIO
YUE€HOr0; OCO3HAHWEM JIMUHOTO BKJIAJIa B MOCTPOEHUE YCTOWYMBOTO OYAYIIETO.

JcTeTHUecKoe BOCIIUTAHME:

3CTETUYECCKUM OTHOIIEHUEM K MHUPY, BKJIOYAA 3CTETUKY MATEMATHUYECCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, PELLIECHUH, paccyKACHUH,
BOCIIPUAMYHBOCTHIO K MATEMAaTHYECKUM aCEKTaM PA3IMYHbIX BUAOB HCKYCCTBA.

Du3nyecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHMCHATh MaTeMaTHUYCCKHEC 3HAHUS B
HHTEpPEecax 3J0POBOT0 U 0€30MacHOro 00pa3a KW3HH, OTBETCTBEHHOTO OTHOIIICHUSA
K CBOEMY 370POBBIO (3I0POBOE MHUTAHWE, COATAHCUPOBAHHBIA PEKUM 3aHATHH H

OTHbIXA, peryJspHas (mzndeckas AKTUBHOCTH); (mzraeckoro
COBEPIIIEHCTBOBAHMSI, pu 3AHATHSX CIIOPTHUBHO-03/I0POBHUTEIIEHOM
AEeSATENBHOCTBHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWUEM LIEHHOCTH TPYJOIOOHS, WHTEPECOM K
paznuuabiM  chepam  mpo)eCCHOHATIBHON ~ ACATENIBHOCTH,  CBSA3AHHBIM  C
MaTeMaTUKOW M €€ TPWIOKEHUAMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymed mnpodeccnn W peaau30BBIBATH COOCTBCHHBIE JKA3HEHHBIC TIJIAHBI;



FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMYy OOpa30oBaHUIO U
caM0OOOpa30BaHUIO HA MPOTSHKCHHH BCEH JKM3HH, TOTOBHOCTBHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUCCKUX 3a71a4 MaTEMaTHICCKON HAaPaBJISHHOCTH.

IKO0JIOTHYECKOe BOCITUTAHHE:

c(hOpMHUPOBAHHOCTHIO HKOJOTHYECKOM KyJNbTYPHI, TMOHUMAHHEM BIIMSHUS
COITHATbHO-YKOHOMHUYCCKHUX ITPOIECCOB HA COCTOSHUE MPHPOIHON M COIMAIBHOMN
cpedpl, OCO3HAHMEM TIJ00AIbHOIO  XapakKTepa ASKOJOTHYECKHX  IpodseM;
OpHCHTAIMCH HAa NMPUMCHEHHE MATEMAaTHUCCKUX 3HAHHMM JJIA pEmicHUs 3a7ad B
00JTaCTH  OKpYXKalomeH Cpeabl, IUIAHUPOBAHHSA IIOCTYIKOB M OICHKH HX
BO3MOJKHBIX TTOCJICACTBUH ISl OKPY KAFOITEH CPEIBI.

I{leHHOCTH HAYYHOT0 TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  Pa3BUTUA HAyKH H  OOINCCTBEHHOM TMPAKTHKH, ITOHUMAaHHEM
MaTeMaTHYeCKOH HayKH Kak c]epbl 4YeIoBEUSCKOM ACATEIBHOCTH, STalloB €&
PasBUTHUA M 3HAUMMOCTH IS Pa3BUTHA IIUBHIIM3AIIAH, OBJIAJACHHEM S3BIKOM
MaTeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpPOHM KaK CPEACTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATH IPOCKTHYIO M HMCCICAOBATCIBCKYIO JCSITCIHPHOCTD
WHIMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIbTATDBI

MertanpenMeTHbI€ Pe3yJIbTaThl OCBOEHUA MNPOrpamMMbl YUe€OHOro MpeaMera
«MaremaTuka» XapaKTePU3YIOTCA OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HABAMETbHBIMU  OCUCMEUAMU,  VHUBCPCANbHBIMYU — KOMMYHUKAMUGHBIMU
OeticmEUAMU, YHUBEPCANbHbIMU PeCYISAMUGHBIMU OeUCMEUSIMIL.

1)  Vwuusepcanvnvie = noznagamenvHvle  Oeilicmsus, — odecneqyusaom
Gopmuposanue 06A308bIX KOCHUMUBHBIX NPOYECcco8 ooOyuarowuxcs (0ceoeHue
MEMOo008  NO3HAHUSL — OKPYICAIOWe20  Mupa;  NpUMEHEeHUue  J02UYECKUX,
UCCIe008amenbCKUx onepayutl, ymenuii pabomams ¢ uHgopmayueti).

ba3oBbie 1oruueckue aeicTBUSA:

* BBISIBJIITh M XAPAKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKK MATEMATHYECKHUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXIY MOHATHAMH, (HOPMYIHPOBATH
ONPEAECICHAS TOHATHI, YCTAHABIMBATH CYLIECTBEHHBIM  NPU3HAK
Kiaccu(puKaIuy, OCHOBAaHWA i OOOOIICHUS W CPaBHEHWS, KPUTCPUH
MPOBOAMMOTO aHAJIN3A,

e BOCTIpUHUMATH,  (OPMYJNHPOBATH W  TMPEoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AUHUYHBIC, YaCTHbIE W OOLIHUE;
YCIIOBHBIE,

* BBISIBJIATH MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H 151
npoTtuBopeurss B (akTax, MAHHBIX, HAOMOJACHHUSIX W YTBEPKIACHUSX,



npejyiaratb ~ KpUTEpUM  JUISl  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
NPOTUBOPEUNI,

e ICJIATh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHUHN, YMO3AKITIOUCHUH M0 aHAJIOTUH;

e MPOBOJIUTH CaMOCTOSATEIBLHO JIOKa3aTeNbCTBA MaTEeMaTHYECKUX
YTBEPKICHUN (MIPSAMBIE U OT TMPOTUBHOTO), BHICTPANBATh apTyMEHTAIIHIO,
MPUBOJUTL TPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHHS U BBIBO/IbI;

e BBIOMpPATh CMOCO0 permeHrus y4eOHOW 3amaur (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHUA, BHIOMpaATh HaubOOJiee NOAXOAAIMIMN C y4ETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bcKue eiicTBUS:

e ICTIOJI30BAaTh BOIMPOCHl KAaK MCCIEAOBATEIbCKUA WHCTPYMEHT MO3HAHUA,
dhopMynupoBaTh BOTPOCH], (UKCHPYIONIAE TMPOTHBOPEUHE, TPOOIEMY,
yCTaHaBIWBaTh WCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE,

e MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTUYECKOr0 OOBEKTA, SBJICHMS,
MPOLIECCA, BBISBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SBJICHUAMU,
MPOLIECCaAMHU;

e CAMOCTOSITENBHO (OpMYyIHpPOBaTh 00OOIIEHUS W BBIBOJBI IO PE3yIbTaTaM
MPOBEAEHHOIO HAOJIIOJEHUA, WCCJICAOBAHUA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYyYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IICHHIA;

e MPOTHO3UPOBATh BO3MOXKHOE PpA3BUTHE MPOIECCA, A TAKKE BBIJIBUTATh
MPENOJIOKEHUA O €r0 PA3BUTUU B HOBBIX YCIOBHUSIX.

PaboTa ¢ undopmanmeii:

e BBIABIIATH JACHUITUTH HH(POPMAIIMH, JTAHHBIX, HEOOXOAUMBIX IS OTBETA HA
BOIIPOC U JJIsl PEILICHUS 3/1a4U;

e BHIOMPATh WH(GOPMAIIMIO W3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3APOBATH,
CHUCTEMATHU3WPOBAaTh W HWHTEPIPETAPOBATH HWHQPOPMAIUIO Pa3THIHBIX
BUIOB ¥ (hOPM TIPECTABJICHHS,

e CTPYKTYpHPOBaTh MH(POPMAIIHIO, TIPEACTABIIATE €€ B PA3NWUHBIX (hopMax,
WJUTIOCTPUPOBATH Tpaduueckw;

e OLICHUBATH HaJIE)KHOCTh uHdopMaIu o CaMOCTOSITEJIbHO
c(hopMyNHPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie = KOMMYHUKAMUEHble  OeliCmeus,  obecneqyusaiom

CchopMuUpOBaHHOCINb COYUATbHBIX HABLIKOG 00V AU UXCH.

OO0ueHue:



e BOCTIpUHUMATh U (POPMYJUPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBHAMH
U TEeNIMU OOIEHWA, SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY
3peHUA B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS TO XOIy
perIeHMs 3a1a4¥, KOMMEHTHPOBATH MTOJTYUCHHBINH PE3YNbTaT;,

eB X0/i¢ 00CYXIEHUA 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaEMOW TEMBI,
POoOIeMBI, peraeMoit 3a/1a4u, BHICKA3bIBATh WICH, HAIICJICHHBIE HA TMTOUCK
PEIICHUS, COMOCTABJIATh CBOM CYXKICHUA C CYXKICHUAMH JIPYTHUX
YYaCTHHKOB AHWAJIOTa, OOHAPYXUBATh Pa3/IMuUEe W CXOJICTBO TO3WIIHHA, B
KOPpeKkTHOM hopme HopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,

e IPEICTABIIATH PE3YIIBTATH PEIICHUS 3aJjaUH, YKCIIEPUMEHTA, UCCIICAOBAHMS,
MPOEKTA, CAMOCTOSITEILHO BHIOMPATh (POpMAT BBICTYILICHHS C YUETOM
3a/1a4 MPE3EHTALMA U OCOOEHHOCTEHN ayAUTOPHH.

CoTpyaHn4ecTBo:

e IOHUMATh W HMCIIOIH30BATh MPEUMYIIECTBA KOMAHTHOW ¥ WHANBUAYAIBHOMN
paboThl TIPH peEIIeHWH Y4eOHBIX 3a/1a4; MPUHUMATH IEIb COBMECTHOM
NEATENBHOCTH, IUIAHUPOBATh  OPTaHMU3AIUI0  COBMECTHOW  paboTHI,
pacnpenensaTe BUAb PadOT, AOrOBApUBATLCSI, OOCYXKIaTh MOpoLEcC H
pe3ynbTaT padoThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOACH;

e YIaCTBOBATH B TPYMMoOBHIX (hopmax paboTel (0OCyxkmaeHus, 0OMEH MHEHHM,
«MO3TOBBIC INTYPMBI» W WHBIC), BBIIIONHITh CBOIO YacTh palbOTHl W
KOOPJIIMHUPOBATh CBOW JICWCTBHS C JPYTHMH YjICHAMH KOMAaH/IBI,
OIICHWBATh KAueCTBO CBOETO BKJIaAa B OOIMI MPOMYKT MO KPUTCPUAM,
c(hopMyTMPOBAaHHBIM YYaCTHUKAMH B3aWMOICHCTBHS.

3) Yuueepcanenvie  peyiamueHvle oeticmeusl, obecneuugaiom

Gopmuposanue cmbiCI08bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG IUYHOCHIL.

Camoopranuzanus:

e COCTaBJIATH TUIAH, AJITOPUTM PEIISHUS 3a1a9H, BHIOUPATH CITOCO0 PEIICHHMS C
YUETOM UMEIOMINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUAN C yUETOM HOBOM
uHdopMarm.

CaMOKOHTpPOJIb:

eBJIAJICTh HABBIKAMW  TIO3HABATEIIBHOW  PEQICKCHH  KaK  OCO3HAHMS
COBEPINAEMbIX JEHCTBANW W MBICIATEIHHBIX TPOIECCOB, UX PE3YJIHTATOB;
BJIAJIETh CcHoco0aMHM  CaMONPOBEPKH, CAaMOKOHTPOJA mpoiecca U
pe3yNbTaTa pereHnss MaTeMaTHIeCKOH 3a0a4H,

e IPEBUETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TIPH PEIICHUH 33/1a4H,
BHOCHTH KOPPEKTHUBBI B JICATCIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWICHABIX OMTHOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OLICHUBATh COOTBETCTBUE peE3yJbTaTa LEJIH M YCIOBUAM, OOBICHATH
MMPUYUHBI JTOCTHXKEHUS WM HEIOCTHXKCHUS PE3YyJIbTATOB NEATEITBHOCTH,
HAXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATDBI

10 KVIACC

OnepupoBaTh NOHATUAMU: TOUKA, MPAMas, TIIOCKOCTb.

[TpuMeHATL aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX MPU PEIICHUH
r€OMETPUUECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMMU: MAPATUICTIBHOCTh U NEPHEHANKYISAPHOCTh MPSIMBIX
Y IUIOCKOCTEMN.

Knmaccudummposate B3auMHOE PaCHONIOKEHUE TPSAMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH. ABYTPAHHBIA YroJl, FPaHU JBYIPAHHOTO YIJa,
pedpo ABYTpaHHOTO Yrja, JUHEHHBIA YroJi ABYTPAHHOIO Yrja; rpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATHAMHU: MHOTOTPAHHMK, BBINYKIbIA W HEBBITYKIJIbIHA
MHOTOTPAHHUK, 3JIEMEHThI MHOTOT'PAHHUKA, MPABUIbHBII MHOTOIPAHHUK.

PacmosnaBaTh OCHOBHBIE BHUAB MHOTOTPAHHHUKOB (MHpaMuIa; TpHU3Ma,
MPAMOYTOJTbHBIN TTapaiJIeIIeTHIIE T, KyO).

Kmaccudummposare ~ MHOTOTpaHHWKHM,  BBIOMpas ~ OCHOBAHWS A
Kkiaccuukanuu  (BBIMYKIIBIC W HEBBIMYKJIBIE MHOTOTPAHHWKW, TPABWIHHBIE
MHOTOTPAHHHKH; TIPSIMBIC W HAKIIOHHBIC TIPU3MBI, TTAPAIICTICTIUTICIB ).

OnepupoBaTh MOHATHAMU: CEKYIIAs TIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIUITBI TOCTPOCHUS CEUCHUH, UCTIONb3YA METOT CIEIOB.

CtrpouTh CE€UEHHUS MHOTOTPAHHUKOB  METOJAOM  CJIC/IOB,  BBIMOJHATH
(BBIHOCHBIC) TUTOCKAE YEPTEIKH M3 PUCYHKOB TPOCTHIX OOBEMHBIX (DHUTYp: BUA
CBEpPXy, COOKY, CHH3Y.

Pemiath 3a1aun Ha HAXOXKJIEHUE FT€OMETPUUECKUX BEJIMUMH MO 00pasiiam Win
aIropuTMaM, MPHUMEHSAS M3BECTHHIE AHAIIUTUUECKUE METOJbl TPU PEUICHUH
CTAHJAPTHBIX MATEMATUUYECKUX 3aJa4 HA BBIUMCICHUE PACCTOSHUN MEKIY ABYMA
TOYKaMH, OT TOYKM JO0 MPAMOHA, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIMBAIOIIAMMUCS TIPSAMBIMHU.

Pemiats 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIMUMH MO 00pasiiamMm Win
aNropuTMaM, TNPUMEHAS W3BECTHHIE AHAJMTHUECKHE METOJbl TPH PEIICHUU
CTAHJAPTHBIX  MATEMAaTHUYECKUX 3aJa4 HAa  BBIUMCIICHUE  YIJIOB  MEKIY
CKPCIMBAOIIMMHUCS  MPAMBIMH, MEXKIY TMPAMOA M  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB.



Boraucnsats o0bEMBI B TIOMAINM TTOBEPXHOCTEH MHOTOTPAHHWKOB (TMpHU3Ma,
nupaMuaa) ¢ TOpuUMEHEeHHEM (GOPMYJ, BBIUHCIATH COOTHOIICHHUS MEXIY
TIOMIAIMHA TTIOBEPXHOCTEH, 00hEMaMH TIOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHAMH. CHMMETPHS B MPOCTPAHCTBE, ICHTP, OCh H
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUN (PUTYPHI.

W3Bnekars, mnpeoOpa3oBhIBATh W WHTEPIPETHPOBATh HWHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (DUTYpax, MPEACTABICHAYIO HA UepTekKaxX H
PHUCYHKaX.

[Ipumenars Teomerpuueckue (akThl Uil PEMICHUS CTEPEOMETPUUYCCKUX
3a/1a4, MPEANOJIarafoNIfuX HECKOJBKO IaroB PEIIeHUs, €CJIA YCIOBHS MPUMCHCHUS
3a/1aHbl B IBHOH (hopme.

[lpumeHATh MpOCTEHIHMEe TMPOTPAaMMHBIE CPEACTBA H  AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIIEHUN CTEPEOMETPHUCCKIX 3a/1ad.

[IpuBoaWTs TPUMEPH MATEMATHUYECKUX 3aKOHOMEPHOCTEH B TPHUPOAC H
KU3HHW, PACTIO3HABATH MIPOSBIICHUE 3aKOHOB TEOMETPHUH B HICKYCCTBE.

[IpumMeHATh TMONMyYeHHBIC 3HAHWA HA TMPAKTUKE. aHAIM3UPOBATHh PEAJbHBIC
CHUTyalluH W TPUMEHATh HM3yUEHHBIC TOHATHA B TMPOIECCE TMOUCKA PEIICHUS
MareMaTtndeckn CcHOopMyTHpOBAaHHOW MPOOIEMBI, MOJACIUPOBATh PEAJTHHBIC
CHUTyalluh Ha A3BIKE TEOMETPHUH, HCCIEA0BATh TMOCTPOSCHHBIE MOJCTH C
HCIOJIb30BAaHUEM TE€OMETPHUUCCKUX TIOHITHI M TEOPEM, anmapara aareOpsl; pemarhb
MPAKTHYCCKUC 32/1aUH, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUICCKIX BEJTMUWH.

11 KVIACC

OnepupoBaTh TMOHATHAMH. HJIUHAPUUYECKAs TOBEPXHOCTh, 0Opa3yromme
MWIAHIPAYECKON  MOBEPXHOCTH,  IIWJIMHADP,  KOHHYECKAas  IOBEPXHOCTH,
o0pa3ylolue KOHHYECKOH TOBEPXHOCTH, KOHYC, c(peprueckas moBEPXHOCTb.

PacmosnaBaTs Tena BpareHus (IMIHHIP, KOHYC, cdepa u mrap).

OOBACHATH CIOCOOBI OJIYYEHHUA TEJ BPALLICHHUS.

KnaccudummpoBaThs B3auMHOE pacionokeHue chephl U TUIOCKOCTH.

OnepupoBaTh MOHATHAMH:. IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA, IIapOBOW CJIOW, OCHOBAHWE IMIAPOBOTO CJIOS, BHICOTA IMIAPOBOTO CJIOA,
LIAPOBOM CEKTOP.

Boraucnate  o0BEMBI W TUIOMIQAM TOBEPXHOCTEH  TEN  BpaIrieHUs,
T€OMETPUICCKUX TEJI C TPUMEHEHHEM (HOPMYIT.

OnepupoBaTh TOHATHSAMH. MHOTOTPAHHWK, BITHCAHHBIH B cdepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BONWCAHHAS B MHOTOTPAHHUK WM TEJO
BpAICHHS.

BbIaucnsaTh COOTHOMICHHS] MEXIY TUIOMIAAAMA TMOBEPXHOCTEH W 00BbEMaMHU
MOJOOHBIX TEN.



HNzobpakath u3yuaembie (GUTYpPHl OT PYKH W C TPUMEHEHHWEM TPOCTHIX
YEPTEIKHBIX NTHCTPYMEHTOB.

BoITOTHATH (BBIHOCHBIC) TTIOCKUE YEPTEKH U3 PUCYHKOB TTPOCTHIX 0OBEMHBIX
¢duryp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAICHHUA.

W3Bnekars, WHTEPIPETHPOBATH © TPEeoOpPa3OBhIBATh HHQPOPMANHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MPEACTABICHHYIO HA UepTekKaxX H
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonHATE NEUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUA BEKTOPA HA YUCIIO0, OOBSICHATh, KAKUMU CBOMCTBAMHU OHU 00JIa/Iat0T.

[IpuMeHATE MpaBUIIO NapauIeIeTUNeaa.

OnepupoBaTh NOHATUAMMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIY
BEKTOPAMHM, CKAJISIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

Haxonnute cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAaMH, CKAISIPHOE NPOM3BEACHUE, PACKIAAbIBATh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3afaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[Ipumenats Teomerpuueckue (akThl JUISI PEMICHUS CTEPEOMETPUUCCKUX
3a7a4, NPEANOJIAralOIIMX HECKOJIBKO IIaroB PELICHUA, €CITA YCIOBHS NPUMEHEHUA
3a/1aHbl B IBHOH (hopme.

Pemate npocreitimye reoMeTpudyecKuEe 3aJauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAWUHATHOTO METO/IA.

Pemare 3amaum Ha A0Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW W
HAX0XXJICHUE F€OMETPUUECCKUX BEJIMUMH MO 00pa3liaM WJIu aJirOPUTMaM, MPUMEHSS
W3BECTHBIE METO/IbI ITPY PELICHUM CTAHAAPTHBIX MATEMATUUECKUX 3aa4.

[IpuMmeHATs mpOCTEHIIME MPOTPAMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHKALIMOHHBIE CUCTEMBI TPU PELICHUN CTEPEOMETPUUECCKUX 3a1aY.

[IpuBOaMTE NpHUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKA3HU, PACMO3HABATH MPOABJICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMEHATE MOJMIyYEHHBIC 3HAHWA HA MPAKTUKE. AHAIM3UPOBATH PEATbHBIC
CUTyallMM W TIPUMEHATh W3YUYEHHBIC MOHATHS B MPOLECCE IMOUCKA PELICHUS
MareMaTndeckn CHOopMyTHpOBaHHOW MPOOIEMBbI, MOACIUPOBATh PEaJTbHBIC
CUTyallMM Ha A3BIKE TE€OMETPUM, MCCIEA0BaTh TNOCTPOEHHBIE MOJEIA ¢
WCIOIb30BAaHUEM F€OMETPUUYECKUX MOHATUH U TEOPEM, anmnapara ajireOpsl; peiiarh
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIC C HAX0KAECHUEM T€OMETPUUECKUX BEJIMUMH.



Cuctema OUEHKWN AOCTUXEHUA NTaHNPYEMbIX PE3Y/IbTaTOB N0 reoOMeETPUN

OueHKa npeMeTHbIX pe3ynbTaToB BeAETCA yUUTENEM B X0/ NpoLeayp
BHYTPEHHE OLEHKN (TEKYLLIEN, TEMAaTMUYECKOW, MPOMEXYTOUYHON N UTOrOBOW
OLIEHKW), a TaKXKe aAMUHUCTpaLmMein obpa3oBaTe/lbHOM OpraHu3aLmmn B Xoe
BHYTPULLKO/IbHOr0 MOHUTOPUHTa.

» TeKyLlas oLeHKa NpeacTaBnseT coboii Npoueaypy OLEHKN UHANBMAYASIbHOTO

NPOABWXXEHNSI B OCBOEHMI NPOrpaMmbl y4e6HOro npeameTa (YCTHbIe 1
MUCbMEHHbIE OMPOChI, NPAKTUYeCKNe paboTbl, TBOPUECKME PabOThI,
VHAMBMAYaNbHbIE U TPYNMNOBble POPMbI, CAMO- U B3aMOOLIEHKA, pedieKkcus,
NINCTbI NPOABMKEHUS U fIp.)

» TemaTunyeckas OLeHKa MOXET BECTUCb KaK B XOfe MU3yYeHUs TeMbI, TaK 1 B
KOHLLe ee. [pomMeXyTouHas atTecTauus npeacTasnseT coboi npouesypy
arTecTauum obyyaroLLMXCA Ha YPOBHE OCHOBHOIO 06LLero obpasoBaHus v
MPOBOAUTCSA B KOHLE KaXXA0i YeTBEPTU N B KOHLIE y4ebHOro roga.
[MpoMeXyToUHasa aTTecTauus NPOBOAUTCA Ha OCHOBE Pe3y/bTaToB
HaKOM/IEHHON OLEHKWN 1 Pe3y/bTaToB BbINO/HEHUS TeMAaTUUYECKUX
MPOBEPOYHBIX PaboT 1 UTOrOBOIN PaboTbl MO

npeaMeTy (B COOTBETCTBMM C NIOKa/bHbIMK akTamu OY) n nKcupyeTcs B
[IOKyMeHTe 06 06pa3oBaHMK

e MOHUTOPMHIOBbIE PabOThbI (BXOAHAS, MPOMEXYTOUYHAsA U MTOroBast) MoryT
NPOBOAUTLCS YUNTENEM C LIENBIO OLEHKN AUHAMUKM B OCBOEHMM MPOrpaMmbl
y4e6HOro npeaMeTa 00y4atoLLMMICS, KOTOPOI SBNSKOTC OCHOBAHMEM ANS

KOppeKTMPOoBKM YyUebHbIX NPOrpaMm v UHAMBUAYaNU3aLMN Y4eGHOro
npouecca.

e KToroBast MOHUTOPMHIOBas paboTa MOXKET COBMaAaTb C UTOroBoW paboTou no
npeameTy.

ToroBas oLgHKa (MTOroBas aTTecTalLs) No NpeaMeTy CKiafblBaeTcs 13
pe3ynbTaToB BHYTPEHHEN 1 BHELLHEN oLeHKM (pe3ynbTaThl MTNA).



OCOBEHHOCTM OLIEHKM MO FEOMETPUN N MHCTPYMEHTAPUIA AN OLiEHBaHMS
pe3ynbTaToB MPUBOAATCS B NPUIOXKEHNMN K pabouyeli nporpamme.



TEMATNYECKOE IINTAHUPOBAHUE

10 KVIACC
KosanyecTpo yacos
Mpakr | OJEKTPOHHbIE
Ne nvecku | (uudposbie)
o/ HaunmeHnoBaHMe pa3ae/ioB H TeM NPOrpaMMBbl Beero Kontpoabn . 0BpazOBATEIbHbIE
ble padoThI paor pecypen
bl
| HOBTOpe?I/Ie WU3y4YEHHOI0 MaTepuaa 3a Kypc reOMeTpun 4 |
OCHOBHOM LIKOJIBL
2 Bsenenue B crepeoMeTpuro 8 1
3 IIpsiMble u HJIOCKOCTI/IvB npoctpaHcTse. [1apannenpHOCTD 1 |
MPSIMBIX U MJIOCKOCTEN
4 IlepnieHAUKYIAPHOCTD NPSIMBIX U IIJIOCKOCTEN 9 1
5 VYriel MeXAy NPSMBIMH U MJIOCKOCTSIMHU 12 1
6 MHoOrorpaHHUKH 11 1
7 OO6BEMBI MHOTOTPAaHHHKOB 8 1
8 IloBTOpEHUE: ceueHus, paCCTOSHUS U YIJIbI 5 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 8 0




11 KVIACC

KosnuuectBo uacos DJIeKTPOHHbIE
Nen/m | HammeHoBaHHWe pa3aesioB H TEM MPOrPAMMBI Kontposbmbie | TIpakTuueckue (mudposrie)
Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
! [ToBTOpeHue yueOHOro Marepuaa 3a Kype 4 |
reomerpun 10 kiacca
2 Tena BpaieHus 11
OO0BéMmBI TEN 1
4 BexTopel 1 KOOPAUHATHI B IPOCTPAHCTBE 9 1
5 [ToeTOpeHue, obodIeHne, CUCTEMATH3ALIHS 5 !
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 0




KanenaapHo- TeMaTuueckoe rJiaHHPOBaHHE YPOKOB reoMeTpHUHU

10 KVIACC

Bcero 68 uacos ( 2 pa3za B Hegemo) KP - 8

n/n

Tema ypoxa

K-Bo
4acoB

HMara

Ilna

dakr

IIpumeua
HHE

T.1 HIOBTOPEHUE MATEPHAJIA 3A KYPC TEOMETPHH OCHOBHOM IIKOJIBI

(44

Ypoxk nosropenusi. Hekotopble cBeAEHUS MIIAHUMETPHH.
OCHOBHBIE TEOPEMBI U (HaKTHL

Ypoxk nosropenus. HekoTopele cBeAeHUs MIaHUMETPUU.
IInomanu.

VYpok noeropenus. OKpy>XKHOCTb, KPyr. YTJIbl U OTPE3KH,
CBSI3aHHBIE OKPYKHOCTBIO.

JuarHocTuyeckasi KOHTpoJibHasi padora Nel

T.2 BBEAEHUE B CTEPEOMETPUIO

(849

AHanmu3 KOHTPOJIBHOH paboThl. OCHOBHBIE TIOHATHS
CTEPEOMETPUH: TOUKA, PSMAs, TNIOCKOCTh, IPOCTPAHCTBO.
IIpaBuna n300pakeHUst Ha PUCYHKAX: N300paKeHHs
TUTOCKOCTEH, MapajulebHBIX MPSIMBIX (OTPE3KOB),
CepenUHbI OTPe3Ka

IlonsTus: NEPECCKAIMUECA TINIOCKOCTH, MEPECCKAOIIUECA
npsiMast 1 JI0CKOCTb

3HAKOMCTBO C MHOTOTPaHHUKaMH, H300paskeHue
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKLIMOHHBIX
yepTrexax

HavanpHble cBeneHNs 0 KyOe U IUpaMuze, UX Pa3BEPTKH U
Moaenu. CeueHnss MHOTOTpaHHUKOB

ITonsiTHE 00 aKCHOMATHYECKOM MOCTPOSHUN
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHU U CIAEACTBUS U3
HUX

10

[TonsiTHE 00 aKCHOMATHYECKOM MOCTPOSHUN
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3
HUX

11

KonTtponbHas pabora Ne2




12 AHanmu3 KOHTPOJIbHON paboThI 1
T.3 IPAMBIE U IIVIOCKOCTH B TIPOCTPAHCTBE. TAPAJUIEJIBHOCTD ITPAMBIX U
IVIOCKOCTEHN
(11 9)
B3anmHOe pacnonokeHue NpsiMbIX B IPOCTPAHCTBE:
13 MepeceKaroInecs, NapajyieIbHbIe U CKPEIIUBAIOIINECS 1
npsiMble
ITapannenbHOCTH NPSAMBIX U MJIOCKOCTEN B TPOCTPAHCTBE:
14 napajulesibHbIE NPSMBIE B IPOCTPAHCTBE, NapaJUIeIbHOCTh 1
TPEX NPSIMBIX
15 ITapannenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: |
ITapannenbHOCTH NPSIMON U IIJIOCKOCTU
16 YTIbl ¢ COHANPaBJIEHHBIMA CTOPOHAMH 1
17 Yron Mexay NPsIMBIMU B IPOCTPAHCTBE 1
18 [TapanneabHOCTD MIOCKOCTEN: MapasiesibHbIe MIOCKOCTH 1
19 CaoiicTBa mapayieIbHBIX TUIOCKOCTEH 1
20 [Ipocreiimue npocTpaHCTBEHHbIE (GUTYPBI HA TUNIOCKOCTH: |
TeTpa’ap, Kyd, mapaienenumnesn
21 IToctpoenue cedennii 1
22 KonTtponbHas pabora Ne3 1
23 AHanmu3 KOHTPOJIbHON paboThI 1
T.4 HEPIEHIUKYJISIPHOCTH IMIPSIMBIX  ILIOCKOCTEX
oY)
24 IlepneHAUKYIAPHOCTD NPSIMOU U MJIOCKOCTH: |
NEePNEHAUKYJIAPHBIE IPSIMbIE B IPOCTPAHCTBE
25 IIpsimMble mapasienbHble U NEPIEHIUKYIISIPHBIE K |
MJIOCKOCTH
26 IIpyusHak nepneHaUKyIAPHOCTH NPSIMOM U MJIOCKOCTH 1
27 Teopema o0 npsiMOI NEPNEHUKYIISIPHON IIIOCKOCTH 1
28 Teopema o0 npsiMOI NEPNEHUKYIISIPHON IIIOCKOCTH 1
29 IlepnieHaAUKYISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU A0 |
MIJIOCKOCTH, PACCTOSIHUE OT NMPSAMOM A0 MIOCKOCTH
30 IleprnieHAUKYISAP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU A0 |
MJIOCKOCTH, PACCTOSIHUE OT NMPSAMOM A0 MIOCKOCTH
31 KonTtpoabHas pabora Ned 1
32 AHanmu3 KOHTPOJIbHON paboThI 1
T.5 YIJIbI MEXKAY HPAMBIMH U IIVIOCKOCTAMHU
(12 9)
33 VYTIBl B IPOCTPAHCTBE: YroJl MEXAY MPSIMON U TIOCKOCTBIO 1
34 JIByrpaHHBIN yroJ, JUHEHHBIN yroJl ABYTPAHHOTO yIja 1




35 JIByrpaHHBIN yroJ, JUHEHHBIN yroJl ABYTPAHHOIO yIja 1
16 IlepneHAUKYISAPHOCTD IIOCKOCTEN: MPU3HAK 1
NEPNEeHIUKYIAPHOCTU IBYX IIOCKOCTEH
37 IlepneHIUKYIAPHOCTD MIOCKOCTEN: IPU3HAK 1
NEPNEeHIUKYIAPHOCTU JBYX IIOCKOCTEH
38 Pemenue 3anau 1
39 Teopema o Tpé€x mepneHAUKyIApax 1
40 Teopema o Tpé€x mepneHAUKyIApax 1
41 Teopema o Tpé€x mepneHAUKyIApax 1
42 Pemenne 3amau 1
43 KonTtpoabHas pabora NeS 1
44 AHanmu3 KOHTPOJIbHON paboThI 1
T.6 MHOTOI'PAHHUKHU
(11 9)
IToHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTbI
45 MHOTOIPaHHUKA, BBINYKJIbIE U HEBBIITYKJIbIE 1
MHOTOTPaHHUKH; pa3BEPTKa MHOTOIPaHHUKA
IIpusma: n-yrojpHasi Npyu3Ma; FpaHu U OCHOBAHUS IPU3MBI,
46 npsiMasi ¥ HAKJIOHHAs MPU3MbL;, OOKOBAsI U TIOJTHAS 1
MOBEPXHOCTb MPU3MBI
47 [Tapannenenunen, NpsIMOYrOJIbHBINA NapajuIeIeNUNeN U €ro |
CBOICTBa
Iupamupa: n-yrojgpHas nupaMuja, rpaHd U OCHOBaHUE
48 UpPaMU/IbL, OOKOBAs U MOJIHAS TIOBEPXHOCTH MHPAMU/IBI, 1
IIpaBUJIbHASA U YCEUE€HHAs UpaMHIa
IIpaBunbHbBIE MHOTOTPAaHHUKH: TIOHATHE MPABUIIBHOTO
49 MHOTOTpaHHHKA, paBUJIbHAS NPU3Ma U NIPaBUJIbHAS |
NUpaMK/a, IpaBUIIbHAS TPEYroybHas IUpamMuia u
NPaBUIIBHBIN TETPasap; Kyo
50 IIpencraBnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3Ip, |
AOJEKadAp U UKOCABIP.
CumMeTpus B IPOCTPAHCTBE. CUMMETPHUS OTHOCUTENIBHO
51 TOYKH, NPSMOM, MIOCKOCTH. DJIEMEHTbl CHMMETPUH B |
nupaMuiax, napajuiesenunenax, npaBuibHbIX
MHOTOIrpaHHUKaX
5 Beruncienne 3eMeHTOB MHOTOTPaHHHUKOB: pédpa, |
IUaroOHaH, YIJibl
[Tnomans 60KOBOY MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH
53 MPsIMOM MPU3MBI, IJIOINAAb OCHOBAHUH, TEOPEMA O 1
OOKOBOI MOBEPXHOCTU MPSIMO MPU3MBI
54 KonTpoabHas padora Ne 6 1
55 AHanmu3 KOHTPOJIbHON paboThI 1

T.7 OB bEMBI MHOI'OTPAHHHUKOB




(84)

56 [TonsiTue 00 0ObEMe 1

57 OOBbéM upamMubl 1

58 O0OBbéM nupamMuIbl 1

59 O0OBbéM nupamMuIbl 1

60 O06BEéM npu3MbI 1

61 O061BEéM npu3MbI 1

62 O06BEéM npu3MBbI 1

63 KonTtpoabHas pabora Ne7 1

T.8 HOBTOPEHHUE: CEUEHUS, PACCTOAHUA U YI'JIbI
1)
AnHanmu3 KOHTpoJIbHOH paboTsl. IToBropenue, obolmenne

64 cucreMarusauus 3HaHuil. IlapannenbHOCTb NPSAMBIX U 1
nockocteil. [lepneHauKyasspHOCTD NPAMBIX U INIOCKOCTEN

65 [ToBTOpenue, 0600meHne cucTeMaTH3aLus 3HAHUH. |
ITocTpoenue cedeHnii B MHOTOT PAHHUKE
[ToBTOpeHue, 00oOIeHHe CUCTEMATH3AIMS 3HAHHA.

66 Berancienne pachTos[HI/H?I: MEXIY IByMsI TOUKaMH, OT !
TOYKH JI0 TIPSIMOM, OT TOYKH JI0 TJIOCKOCTH, MEXTY
CKPELINBAOIIUMHUCS MPSIMBIMU

67 HTorosasi koHTpoabHas pabdoTa Ne§ 1
[ToBTOpeHue, 00oOIIeHHe CUCTEMATH3AIMS 3HAHHA.

68 Beruncienne yrioB: MEXKAY CKPEIIUBAIOIIIMHCS !

MPSIMBIMH, MEXAY NPAMOM U MJIOCKOCTBIO, ABYTPAHHBIX

YTJIOB, YIJIOB MEXAY TJIIOCKOCTAMU




IHOYPOYHOE IVNIAHUPOBAHHUE YPOKOB I'EOMETPUN

11 KUJIACC
K- ara
Ne n/m Tema ypoxa Bo A IIpumeua
yacoB | Ilna dax
HHe
H T

T.1 HIOBTOPEHUE U3YUYEHHOI'O MATEPHAJIA 3A KYPC 'EOMETPHUH 10 KTACCA

(44

1 YpOk NOBTOPEHUSL. 1

9 YpOk NOBTOPEHUSL. 1

3 YPOk NOBTOPEHUSL. 1

4 JuarHocTuyeckasi KOHTpoJibHasi padora Nel 1

T.2 TEJIA BPAIIIEHUSA
(11 9)

5 Ananu3 KOHTpOJIbHOH paboTel. Cepa u map: LeHTp, |
pamuyc, TMamerp; IIOLa b NOBEPXHOCTH Chepsl.
Bsanmuoe pacnionokenue chepsl U MIOCKOCTH;

6 KacaTeJbHas IIIOCKOCTD K cepe. M3o0paskeHue chepsl, 1
mapa Ha rockoctu. CedeHus mapa.
Hunuaapudeckast MOBEPXHOCTb, 00pasyomue

7 LWJIMHAPUYECKON MOBEPXHOCTH, OCh LUJIUHAPUIECKON 1
MOBEPXHOCTHU
Hunuaap: ocHOBaHUA U OOKOBAast MOBEPXHOCTH,

8 obpasyrolas 1 0Ch; TIOIMaab OOKOBOU U TIOJTHOM 1
MOBEPXHOCTHU
Hzobpakenne NUIMHIAPA Ha TIOCKOCTU. Pa3BépTka

9 munHapa. CedeHus: UIHHAPA (TUIOCKOCTHIO, 1
napajuIeIbHOW WA NMEPIIEHANKYJSIPHON OCH LMJIMHAPA)

10 Konndeckas moBepxHOCTb, 00pa3yroLe KOHHIEeCKOM |
MOBEPXHOCTH, OCh U BEPLINHA KOHUYECKOI MOBEPXHOCTH

1 Konyc: ocHOBaHMe U BepiunHa, 00pa3yroias 1 Ochb; |
IOk OOKOBOH M MIOJHOM MOBEPXHOCTH

12 Y ceuéHHbII KOHYC: 00pa3yroIye U BbICOTA, OCHOBAHUS U |
OOKOBast IOBEPXHOCTh
Hzo0pakeHne KOHyca Ha MJIOCKOCTH. Pa3BépTka koHyca.

13 Ceuenus koHyca (IIOCKOCTBIO, MAPAJIICIbHOM 1
OCHOBAHHMIO, U TIOCKOCTBIO, IPOXOIAIIEH Yepe3 BEPIINHY)

14 KomOuHanus Ten BpaieHust 1 MHOTOTPaHHUKOB 1

15 MHoTrorpaHHUK, OMMUCAHHBIN 0KOJIO ceprr; chepa, |

BIIMCaHHAs B MHOT'OT'PAHHUK WJIW B TCJIO BpalllCHUA




T.3 OBbEMBI TEJI
S

16 [Tonsitue 00 06béMe. OCHOBHBIE CBOIICTBA OOBEMOB TE

17 OO0BbéM LuUIHApa, KOHyCa

18 O0béM mapa u TIomanb cepol

19 ITonoOubie Tena B npocTpancTBe. COOTHOIICHUST MEKITY
TUIOMIAISIMH TTOBEPXHOCTEH, 00BEMaMu MOTOOHBIX TEJ

20 KonTtpoabHas pabora Ne2 "Tena spamenns. Oobembl
Tea'

T.4 BEKTOPBI 1 KOOPJANHATBI B IPOCTPAHCTBE
(© 4)

1 AHanmu3 KOHTPOJIbHOH paboTel. BeKTOp Ha MIIOCKOCTH U B
NPOCTPAHCTBE

2 CrnosxeHre 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHUE BEKTOPA
Ha YHUCIIO

23 PaznoxeHnue BekTopa 1o TPEM HEKOMILTAHAPHBIM
BekTopam. [IpaBuiio mapasnenenunena

24 Pemenne 3ana4, CBA3aHHBIX C MPUMEHEHUEM TIPABHUII
NENCTBUI C BEKTOPaMH
[IpsimoyrosibHasi CUCTEMa KOOPAUHAT B IIPOCTPAHCTBE.

25 Koopaunate! Bextopa. IIpocreiiiune 3anauu B
KOOPAUHATAX

26 Yroa mexny Bekropamu. CKasipHOE MPOU3BEACHNE
BEKTOPOB

27 Brraucnenue yriaios Mexay NpsiIMbIMU U IJIOCKOCTSIMH

28 KoopanHaTHO-BEKTOPHBIN METOA MPU PELICHUN
reOMETPUUECKUX 3a7a4

29 KonTtpoabHas padora Ne 3 "BexkTopbl H KOOpAUHATHI B
npocrpascrse"

T.5 HOBTOPEHUE, OBOBIIEHUE U CHCTEMATH3ALIIA 3HAHUI
SY)

Ananu3 KoHTpoJIbHOH paboTsl. [ToBTOpeHue, 06obimenne u

30 cucreMaru3anys 3HaHui. OCHOBHBIE (PUTYPBI, (PAKTHI,
TEOPEMBI Kypca IJIaHUMETPHUU

31 [ToBTOpenue, 0600mEeHne U cUCTEMAaTH3aLUs 3HAHUH.
OcHoBHbIE QUTYpPEI, HaKThI, TEOPEMBI Kypca INIAHUMETPHUU

37 IToBTOpenue, 0600mEeHne U cUCTEMaTH3aLs 3HAHUH.
OcHoBHBbIE QUTYpPEI, HaKThI, TEOPEMBI Kypca CTEPEOMETPHH

33 HTorosasi koHTpoabHas pabdoTa Ned

34 Ananu3 KOHTpoJIbHOH paboTsl. [ToBTOpEeHue, 0b6obienne u

cUCTeMaTHU3aLUs 3HAHUHN




YUYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUHEHUKA

» Maremaruka: anreOpa v Hayaja MaTEMaTHUYECKOTO aHAJIH3a, TEOMETPHS.
I'eomerpus, 10-11 knaccw/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u npyrue,
AkumonepHoe o0iectBo «M3narensctBo «lIpocsenieHre»

METOANYECKHUE MATEPUAJIBI 1151 YUUTEJIA

Maremartuka: anrebpa u Hadajia MaTeMaTUYECKOTO aHallu3a, reomeTpusd. [ eomerpus,
10-11 xmaccerl/ Aranacsu JI.C., byry3zos B.®., Kagomues C.b. u apyrue,
AkumonepHoe odiectso "M3narensctBo "lIpocsenienre”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
MHTEPHET

https://resh.edu.ru/subject/17/10/
https://uchi.ru/teachers/lk/main



[MpownTo, NPOHYMEPOBAHO W CKPEM/EHO
= neyarbto™ *

JINCTOB

N.0 aupektopa 'BOY «XneboaapoBckas



